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April 4, 2019

Conor Whetsel

Colorado Air Pollution Control Division

4300 Cherry Creek Drive South, APCD-SS-B1
Denver, CO 80246
Cdphe.commentsapcd@state.co.us

Re: Comments on Proposed Title V Permit, Sand Ridge Exploration and Production,
LLC, Bighorn Pad, Permit No. 170PJA401

Dear Mr. Whetsel:

WildEarth Guardians submits the following comments on the Air Pollution Control
Division’s (“APCD’s”) proposed Clean Air Act Title V Operating Permit for Sand Ridge
Exploration and Production’s Bighorn Pad in Jackson County, Colorado, Permit No. 170JA401.

We object to the APCD’s proposed Title V Permit. The Bighorn Pad is currently
operating out of compliance with applicable requirements under the Clean Air Act.
Unfortunately, the proposed Title V Permit does not bring the facility into compliance with the
Clean Air Act or otherwise ensure that operation of the facility will be consistent with applicable
requirements. Accordingly, the APCD must either deny the proposed Permit or rewrite the
proposed Permit consistent with Title V requirements under the Clean Air Act.

BACKGROUND

Under Clean Air Act, the APCD must ensure that any Title V Operating Permit includes
emissions limitations and standards that assure compliance with applicable requirements. See 40
C.F.R. § 70.6(a)(1); see also Air Quality Control Commussion (“AQCC”) Regulation No. 3, Part
C, Section V.C.1. Applicable requirements include any “standard or other requirement” set forth
in the Colorado State Implementation Plan (“SIP”). 40 C.F.R. § 70.2 (setting forth definition of
“Applicable requirement”). Where a source is not in compliance with applicable requirements,
the APCD must ensure that any Title V Operating Permit includes “[a] schedule of compliance.”
40 C.F.R. § 70.6(c)(3); see also AQCC Regulation No. 3, Part C, Section V.C.16.c. Sucha
schedule must include a “schedule of remedial measures, including an enforceable sequence of
actions with milestones, leading to compliance[.]” 40 C.F.R. § 70.5(c)}(8C); see also AQCC
Regulation No. 3, Part C, Section II1.C.9.

In this case, the proposed Title V Permit not only fails to ensure that the Bighorn Pad
operates in compliance with applicable requirements, but also fails to include a schedule of
compliance to bring the Bighorn Pad into compliance with applicable requirements.
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Accordingly, the proposed Permit fails to comply with the Clean Air Act and applicable
requirements under 40 C.F.R. § 70 and under Colorado’s approved Title V permitting program.

PSD VIOLATIONS AT BIGHORN PAD

At issue is the fact that Sand Ridge illegally constructed and began operating a major
stationary source of air pollution without complying with major source permitting requirements
the Clean Air Act’s Prevention of Significant Deterioration (“PSD”) program and the Colorado
SIP at AQCC Regulation No. 3, Part D.

Under the Colorado SIP, a new major stationary source of air pollution “shall not begin”
actual construction unless a permit has been issued containing “all applicable state and federal
requirements.” AQCC Regulation No. 3, Part D, Section I.A.1. Within attainment or
unclassifiable areas, a “major stationary source” is defined as “any stationary source that emits,
or has the potential to emit” 250 tons per year or more of any regulated new source review
pollutant. AQCC Regulation No. 3, Part D, Section 11.A.24.a.(11). “Potential to emit” is defined
under the SIP as, “The maximum capacity of a stationary source to emit a pollutant under its
physical and operational design.” AQCC Common Provisions Regulation, Section .G. To the
extent that emission controls or other physical or operational limitations are factored into the
calculation of potential to emit, such limitations can only be considered against a source’s
maximum capacity to emit if they are “state enforceable and federally enforceable.” Jd. The
term “federally enforceable” means all limitations and conditions that are “enforceable by the
U.S. [Environmental Protection Agency] Administrator.” Id.

Under the Clean Air Act’s PSD program and the Colorado SIP, a permit for a major
source in an attainment or unclassifiable area can only be issued if it meets a number of
requirements. Among them, a permit can only be issued if it meets “best available control
technology” requirements, if a source impact analysis demonstrates that emissions “will not
cause or contribute to” violations of PSD increments or national ambient air quality standards, if
it is based on an analysis of impacts to visibility and other air quality-related values, and if it is
based on appropriate pre-construction monitoring. See generally AQCC Regulation No. 3, Part
D, Section VI.

Here, the Bighorn Pad was a major stationary source when it was constructed and first
put into operation. Unfortunately, Sand Ridge never obtained a PSD permit and has since failed
to operate the Bighorn Pad in compliance with any PSD requirements.

That the Bighorn Pad was a major stationary source when it was constructed and first put
into operation is confirmed by Sand Ridge’s own certified reports to state regulators.

According to records with the Colorado Oil and Gas Conservation Commission, the two
Hebron wells that make up the Bighorn Pad were spudded in April 2016, meaning that
construction commenced at or around that time. See Exhibit 1, Notices of Spudding for Hebron
3-18H and Hebron 4-7H Wells. The wells were subsequently subject to hydraulic fracturing in
May 2016. See Exhibit 2, Notices of Hydraulic Fracturing Treatment for Hebron 3-18H and
Hebron 4-7H Wells. According to Sand Ridge, the wells were put into production in June 2016.
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See Exhibit 3, Annual Pollutant Emission Notice (“APEN”) for Crude Oil Storage Tanks at
Bighom Pad.

It was not until September 21, 2016 that Sand Ridge first applied for a construction
permit for the Bighorn Pad pursuant to the Colorado SIP and submitted APENSs for its emission
points to the APCD. The company’s application and APENs disclosed that the Bighorn Pad’s
potential to emit for volatile organic compound (“VOC”) emissions amounted to 2,654.38 tons
per year. See Exhibit 4, Bighorn Pad Application Submittal (Sept. 21, 2016). In spite of this,
Sand Ridge’s September 2016 permit application was not for a major source permit. Instead,
Sand Ridge only sought a minor source construction permit pursuant to AQCC Regulation No. 3,
Part B.

Accordingly, Sand Ridge failed to obtain the proper major source PSD permit for the
Bighom Pad prior to construction and operation. The proposed Title V Permit must therefore be
written to bring the facility into compliance with PSD or otherwise be denied.

Although APCD and Sand Ridge may claim that the Bighorn Pad operated with emission
controls after being constructed and put into operation, any emission controls utilized at the
facility were not subject to any federally enforceable limits. It is telling that in applying for a
preconstruction permit in September 2016, six months after beginning construction of the
Bighorn Pad, Sand Ridge sought a “synthetic minor” preconstruction permit pursuant to AQCC
Regulation No. 3, Part B. A synthetic minor permit can only be issued to a source that would be
a major but for the establishment of federally enforceable limits. The fact that Sand Ridge
sought a synthetic minor permit in September 2016 underscores that the Bighorn Pad was a
major source when construction began and when the facility was put into operation.

While Sand Ridge ultimately obtained a synthetic minor preconstruction permit, the
company obtained the permit in August 2017. See Exhibit 5, Construction Permit 16JA1055
(Aug. 28, 2017). This means that Sand Ridge constructed and operated a major source for nearly
a year and a half before ever obtaining a permit pursuant to the Colorado SIP.

Furthermore, the issuance of this synthetic minor permit did not serve to absolve Sand
Ridge of its duty to comply with major source permitting requirements. Sand Ridge was
required to obtain and operate in compliance with a major source permit prior to construction of
the Bighorn Pad. The Colorado SIP does not allow major sources to construct and begin
operations, and then apply for and obtain a synthetic minor permit after the fact." If a polluter
desires to have its stationary source of air pollution permitted as a synthetic minor source, the
Colorado SIP requires that the polluter apply for and obtain a synthetic minor permit prior to
construction.

" The Colorado SIP allows oil and gas production facilities that are minor sources to submit construction permit
apphications within 90 days after the date of first production. See AQCC Regulation No. 3, Part B, Section I1.D.7.
However, this provision does not allow major sources to construct and begin operating prior to obtaining a major
source permit pursuant to AQCC Regulation No. 3, Part D. In fact, federal PSD rules explicitly state that SIPs must
ensure that “no new major stationary source || shall begin actual construction without a permit” that ensures a
source operates in compliance with applicable PSD requirements. 40 C.F.R. § 51.166(a)(7)(i11). This requirement is
echoed in the Colorado SIP at AQCC Regulation No. 3, Part D.
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Finally, the permit issued in August 2017 simply did not require the use of best available
control technology or otherwise ensure protection of air quality consistent with PSD
requirements under the Colorado SIP at AQCC Regulation No. 3, Part D. To this day, the
Bighom Pad is not operating in compliance with a PSD permit and not operating in a manner
that equates to compliance with PSD requirements under the Colorado SIP.

THE TITLE V PERMIT MUST BE DENIED OR REWRITTEN

Given Sand Ridge’s ongoing noncompliance with PSD permitting requirements under the
Colorado SIP, the APCD must deny the proposed Title V Permit as drafted as it would fail to
assure the Bighorn Pad operates in compliance with applicable requirements.

If the APCD believes a Title V Permit should be approved, it must instruct Sand Ridge to
submit a new permit application that contains a compliance schedule and it must rewrite the
permit to both incorporate this compliance schedule and assure the Bighorn Pad operates in
compliance with PSD permitting requirements.

Thank you for the opportunity to comment.

Sinc}erely,
7 ) <7

i}’eréwmyﬁm&s”

Climate and Energy Program Director
WildEarth Guardians

2590 Walnut St.

Denver, CO 80205

(303) 437-7663
inichols@wildearthguardians.org

cc: Monica Morales, Air Program Director, EPA Region 8
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F‘zz"" State of Colorado

e Oil and Gas Conservation Commission

03/15 1120 Lincoln Street, Suite 801, Denver, Colorado 80203
Phone: (303) 894-2100 Fax: (303) 894-2109

FIELD OPERATIONS NOTICE

OGCC RECEPTION

Receive Date:
04/01/2016

Document Number:
401019886

regarding the reported information.

The Form 42 shall be submitted as required by Rule, Notice to Operators, Paolicy, or Condition of Approval.

A Form 42 Update shall be submitted to revise the scheduled date or time on a previous Form 42 - Advance Notice of Field Operations.
A Form 42 Update must be for the same well, location, or facility and for the same Field Operation as a previous Form 42.

NOTE: Operator's Contact for Advance Notices of Field Operations should be available 24 hours a day, 7 days a week and should have
the most current scheduling information for the operation. Operator's Contact for other notices should be able to respond to questions

Update of a previous Form 42 Notice NO
Entity Information
OGCC Operator Number: 10598 Contact Person: Spence Laird
Company Name: SANDRIDGE EXPLORATION & PRODUCTION LLC Phone: (405) 4296518
Address: 123 ROBERT S KERR AVE Fax: ()
City: OKLAHOMA CITY State:  OK Zip: 73102 Email:  slaird@sandridgeenergy.com
APl #. 05-057 - 06545 - 00 Facility I1D: Location I1D:
Facilty Name: Hebrono78047H i Submit By Other Operator
Sec: 17 Twp: 7N Range: 80W QtrQtrr  NWNW Lat: 40584658 Long: -106.405128
NOTICE OF SPUD — 48-hour notice required Surface Hole Spud ONLY
Spud Date: 04/02/2016 Time: 14:00 (HH:MM)
Rig Name: Xtreme 20
| hereby certify all statements made in this form are, to the best of my knowledge, true, correct and complete.
Print Name:  Spence Laird Email: slaird@sandridgeenergy.com
Signature: Title: Regulatory Supervisor Date: 04/01/2016

Date Run: 4/1/2016 Doc [#401019886] Well Name: Hebron 0780 4-7H
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F‘zz"" State of Colorado

e Oil and Gas Conservation Commission

03/15 1120 Lincoln Street, Suite 801, Denver, Colorado 80203
Phone: (303) 894-2100 Fax: (303) 894-2109

FIELD OPERATIONS NOTICE

OGCC RECEPTION

Receive Date:
04/28/2016

Document Number:
401037936

regarding the reported information.

The Form 42 shall be submitted as required by Rule, Notice to Operators, Paolicy, or Condition of Approval.

A Form 42 Update shall be submitted to revise the scheduled date or time on a previous Form 42 - Advance Notice of Field Operations.
A Form 42 Update must be for the same well, location, or facility and for the same Field Operation as a previous Form 42.

NOTE: Operator's Contact for Advance Notices of Field Operations should be available 24 hours a day, 7 days a week and should have
the most current scheduling information for the operation. Operator's Contact for other notices should be able to respond to questions

Update of a previous Form 42 Notice NO
Entity Information
OGCC Operator Number: 10598 Contact Person: Laci Bevans
Company Name: SANDRIDGE EXPLORATION & PRODUCTION LLC Phone: (405)429-5610
Address: 123 ROBERT S KERR AVE Fax: ()
City: OKLAHOMA CITY State:  OK Zip: 73102 Email:  Ibevans@sandridgeenergy.com
APl #. 05-057 - 06547 - 00 Facility I1D: Location I1D:
Facilty Name: Hebrono07803-184 i Submit By Other Operator
Sec: 17 Twp: 7N Range: 80W QtrQtrr  NWNW Lat: 40584247 long: -106.405131
NOTICE OF SPUD — 48-hour notice required Surface Hole Spud ONLY
Spud Date: 04/29/2016 Time: 18:00 (HH:MM)
Rig Name: Xtreme#20
| hereby certify all statements made in this form are, to the best of my knowledge, true, correct and complete.
Print Name: Laci Bevans Email: Ibevans@sandridgeenergy.com
Signature: Title: Regulatory Analyst Date: 04/28/2016

Date Run: 4/28/2016 Doc [#401037936] Well Name: Hebron 0780 3-18H
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OGCC RECEPTION

F‘zz"" State of Colorado
Oil and Gas Conservation Commission Receive Date:
Rev
03/15 1120 Lincoln Street, Suite 801, Denver, Colorado 80203 05/12/2016
Phone: (303) 894-2100 Fax: (303) 894-2109

Document Number:
401045765

FIELD OPERATIONS NOTICE

The Form 42 shall be submitted as required by Rule, Notice to Operators, Paolicy, or Condition of Approval.

A Form 42 Update shall be submitted to revise the scheduled date or time on a previous Form 42 - Advance Notice of Field Operations.
A Form 42 Update must be for the same well, location, or facility and for the same Field Operation as a previous Form 42.

NOTE: Operator's Contact for Advance Notices of Field Operations should be available 24 hours a day, 7 days a week and should have
the most current scheduling information for the operation. Operator's Contact for other notices should be able to respond to questions

regarding the reported information.

Update of a previous Form 42 Notice NO
Entity Information
OGCC Operator Number: 10598 Contact Person: Laci Bevans
Company Name: SANDRIDGE EXPLORATION & PRODUCTION LLC Phone: (405)429-5610
Address: 123 ROBERT S KERR AVE Fax: ( )
City: OKLAHOMA CITY State:  OK Zip: 73102 Email:  Ibevans@sandridgeenergy.com
APl #. 05-057 - 06545 - 00 Facility I1D: Location I1D:
Facility Name: Hebron 0780 4-7H i Submit By Other Operator
Sec: 17 Twp: 7N Range: 80W QtrQtrr  NWNW Lat: 40584658 Long: -106.405128

NOTICE OF HYDRAULIC FRACTURING TREATMENT — 48-hour notice required

Date of Treatment: 05/12/2016 Time: 09:00 (HH:MM) Anticipated Date of Flowback:  05/20/2016

This well is a Gas Well, anticipated to have a Gas-to-Oil Ratio (GOR) equal to or greater than 15,000 scf/bbl.

g This Form 42 is submitted to satisfy notification requirements under NSPS OCOO, 40 C.F.R. Part 60, &60.5420(a)(2)(i).

| hereby certify all statements made in this form are, to the best of my knowledge, true, correct and complete.

Print Name: Laci Bevans Email: Ibevans@sandridgeenergy.com

Signature: Title: Regulatory Analyst Date: 05/12/2016

Date Run: 5/12/2016 Doc [#401045765] Well Name: Hebron 0780 4-7H
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OGCC RECEPTION

F‘zz"" State of Colorado
Oil and Gas Conservation Commission Receive Date:
Rev
03/15 1120 Lincoln Street, Suite 801, Denver, Colorado 80203 05/13/2016
Phone: (303) 894-2100 Fax: (303) 894-2109

Document Number:
401046808

FIELD OPERATIONS NOTICE

The Form 42 shall be submitted as required by Rule, Notice to Operators, Paolicy, or Condition of Approval.

A Form 42 Update shall be submitted to revise the scheduled date or time on a previous Form 42 - Advance Notice of Field Operations.
A Form 42 Update must be for the same well, location, or facility and for the same Field Operation as a previous Form 42.

NOTE: Operator's Contact for Advance Notices of Field Operations should be available 24 hours a day, 7 days a week and should have
the most current scheduling information for the operation. Operator's Contact for other notices should be able to respond to questions

regarding the reported information.

Update of a previous Form 42 Notice NO
Entity Information
OGCC Operator Number: 10598 Contact Person: Spence Laird
Company Name: SANDRIDGE EXPLORATION & PRODUCTION LLC Phone: (405) 4296518
Address: 123 ROBERT S KERR AVE Fax: ( )
City: OKLAHOMA CITY State:  OK Zip: 73102 Email:  slaird@sandridgeenergy.com
APl #. 05-057 - 06547 - 00 Facility I1D: Location I1D:
Facility Name: Hebron 0780 3-18H | Submit By Other Operator
Sec: 17 Twp: 7N Range: 80W QtrQtrr  NWNW Lat: 40584247 long: -106.405131

NOTICE OF HYDRAULIC FRACTURING TREATMENT — 48-hour notice required

Date of Treatment: 05/16/2016 Time: 10:00 (HH:MM) Anticipated Date of Flowback:  06/03/2016

This well is a Gas Well, anticipated to have a Gas-to-Oil Ratio (GOR) equal to or greater than 15,000 scf/bbl.

g This Form 42 is submitted to satisfy notification requirements under NSPS OCOO, 40 C.F.R. Part 60, &60.5420(a)(2)(i).

| hereby certify all statements made in this form are, to the best of my knowledge, true, correct and complete.

Print Name:  Spence Laird Email: slaird@sandridgeenergy.com

Signature: Title: Regulatory Supervisor Date: 05/13/2016

Date Run: 5/13/2016 Doc [#401046808] Well Name: Hebron 0780 3-18H
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September 21, 2016

Colorado Department of Public Health and Envivonment
APCD-SS-B

L300 Cherry Creck Drive South

Devver, U0 B0246-1530

RE: Bighors Poad Kaizen Package und APEN Submittal
SandRidge Exploration and Production, LLC

To Whom it May Concerns

LT Enviroomental, Inc (L TE) s submitting on behalf of SandRidge Exploration and Production,
LLC (SandRidge) the attached peormit application for emdssions souwrves at the Bighom Pad
production facility, The Bighorn Pad production facility is owned and operated by SandRidge
and 15 located in the NWHNW of Seotion 17, Township 7 North, Range 80 West in Jackson
County, Colorade, There are two wells currently producing to a temporary facility named the
“Little Homn Pad” A permit application or the temporary Little Horn Pad facility has been filed
separately. After construction of the Bighorn Pad is complete, production will wansition from the
Littde Horn Pad to the Bighorn Pad, Both facilities are being permitted concurrently, and the
tepporary faciity permits mayv be cancelled alfler the tansition oecurs. Two wells will begin
flowing directly to the iszaimm Pad, the fire of which began production on June 23, 2016,

Al produced gas will be routed 0 an enclosed fare on location and is go
requests a permit condition w sllow for 88% destruction effiviency for produce 1.
specific oil and pas analvses were recently collected from one of the wells associated with this
facibity and were uti ilized in the emissions calenlations for this source, Please ismj attached an
APEN summarizing the crmissions for natural gas Haring: a site-specific permit is requested fiw
this source, An {}pcmzmg and Maintanence (O&M) Plan has been included i this application
package for this source.

‘*ammﬂs, tanks at this facility will be controlled upon startup using an enclosed YOO combustor
and will be controlled by Y5%. Sire-specific oil samples were collected from one of the wells
assoctated with this facihity and the emissions were estimated using BRE ProMax Gncluding
flashing, w mkim& and breathing ermissions).  Emissions are estimated (o exceed the control
threshold of 6 TPY VOC: therefore the existing combustor will remain in place. Please find
attached h;, »’% PEN for this emissions source.  bandRidge requests issuance of an individual
permit for the crude oil tanks at this foility, An Operating and Maintanence (O&M) Plan has
been included in this application package for this source.

Produced water tank emissions were estimated using SMate approved enussion factors, and arg
estimated to excesd the control threshold of & TPY VO therefore these tanks will be
controfled.  This source is both APEN and permit required: SandRidge therefore reguests
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sseuance of an individoal permit for these storage tanks. The APEN and ecalculations arge
mcluded i this submittal, An Operating and Maintanence {O&M ) Plan has been included in this
application package for this source.

{ rugde oif loadout emissions were estimated using the emission factors provided by the APCH.
Please find attached the APEN for this emissions source. Sand Ridge requests the Insuanee of an
ém% peiduad permit for this soures.

There 19 anticipated 1o be a gas B compressor powered by o natural gas engine used to BB Puids
from the wellhead to the production equipment. This enging i bemg permitted separately under
the permit application for the Little Horn Pad, and an APENX for this source has been filed with
the APCD. As the emissions from this engine will likely be aggregated with the BigHorn Pad
after the temporary fhetlity s removed, the anticipated emissions from this engine are socounted
for on Form APCDA102 but ne additional APEN s included.

Fugitive cmissions were estimated using EPA Table 2-8, as is allowed for fucilities subject 1o the
LDAR regquirements of Regalation 7. Based on the wse of these factors, fugitive emissions are
APEN and Permil exempt. Csloulations regarding this source, as well as other oxempt sources,
are inchuded i this submitial,

Included with this submittal 18 a check in the amount of 561160 for the four 4y APEN filing
fees assoctated with this application,

Please find attached all necessary calouiations and forms, I vou have any guestions or need
gdditional mformation, plesse do not hesitwe W contact wme at {303} 962- 5359 or by email @
cdimarcoighieny.com.

Sincerely,

LT ENVIRONMENTAL, INC.

Chris InMareo
Project Ay Quality Soienust

Attachments

S Drade Birdwell - SandRidge Exploration and Production, LLOC
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Form APCD-100 Colorado Department of Public Health and Environment

Air Pollution Control Division

Oil & Gas Industry of Public Helth '
Construction Permit Application Completeness Checklist " =vonmen
Ver. November 29, 2012
Company Name: SandRidge Exploration and Production, LLC
Source Name: Bighorn Pad
Date: September 2016
Yes No
Are you requesting a facility wide permit for multiple emissions points? 4 ]

In order to have a complete application, the following attachments must be provided, unless stated
otherwise. If application is incomplete. it will be returned to sender and filing fees will not be refunded.

Attachment Application Element Applicant APCD
A APEN Filing Fees X ]
B Air Pollutant Emission Notice(s) (APENs) & 4 ]

Application(s) for Construction Permit(s) — APCD Form Series 200
C Emissions Calculations and Supporting Documentation X ]
D Company Contact Information - Form APCD-101 X 1
E Ambient Air Impact Analysis X ]
D Check here if source emits only VOC (Attachment E not required)
F Facility Emissions Inventory — Form APCD-102 X ]
[]  Check here if single emissions point source (Attachment F not required)
Process description, flow diagram and plot plan of emissions unit and/or
G < X L]
facility
[:] Check here if single emissions point source (Attachment G not required)
H Operating & Maintenance (O&M) Plan — APCD Form Series 300 X ]
[ Check here if true minor emissions source or application is for a general
permit (Attachment H not required)
I Regulatory Analysis H ]
x Check here to request APCD to complete regulatory analysis
(Attachment I not required)
3 Colorado Oil and Gas Conservation Commission (COGCC) 805 Series Rule N ]
Requirements— Form APCD-105
X Check here if source is not subject to COGCC 805 Series requirements
(Attachment J not required)
Send Complete Application to: Colorado Department of Public Health & Environment

APCD-SS8-B1
4300 Cherry Creek Drive South
Denver, Colorado 80246-1530

Check box if facility is an existing Title V source: [ ] Send an additional application copy
Check box if refined modeling analysis included: [ ] Send an additional application copy
Check box if application is for major NA NSR or PSD permit: [ ] Send eight (8) total application copies

Page 1 of 1 Bighom- Checklist.doc
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Form APCD-101

Colorado Department of Public Health and Environment

Air Pollution Control Division

Ofdpﬁ?ﬁ'c ealth
. and Environment
Company Contact Information Form
Ver. September 10, 2008

Company Name: SandRidge Exploration and Prodution, LLC
Source Name: Bighorn Pad
Permit . Compliance .
Contact!: Dale Birdwell Contact®: Dale Birdwell

123 Robert S. Kerr Avenue 123 Robert S. Kerr Avenue
Address: Street Address: Street

Oklahoma City | OK | 73102 Oklahoma City | OK | 73102

City State Zip City State Zip

Phone

405.429.5562 Phone Number: | 405.429.5562
Number:
Fax Number: Fax Number:
E-mail: dbirdwell@sandridgeenergy.com E-mail: dbirdwell@sandridgeenergy.com
Billing Contact: . Billing Contact: .

(Permit Fees)’ Dale Birdwell (Annual Fees)" Dale Birdwell

123 Robert S. Kerr Avenue 123 Robert S. Kerr Avenue

Address: Street Address: Street
Oklahoma City | OK | 73102 Oklahoma City | OK | 73102
City State Zip City State Zip

Phone Number: | 405.429.5562 Phone Number: | 405.429.5562

Fax Number:

Fax Number:

E-mail:

dbirdwell@sandridgeenergy.com

E-mail:

dbirdwell@sandridgeenergy.com

Check how would you like to receive your permit fee invoice?

Mail: [

Footnotes:
i

facility.

E-mail: [X

Fax: D

The permit contact should be the point of contact for technical information contained in the permit application.
This may be a company representative or a consultant.
The compliance contact should be the point of contact for discussing inspection and compliance at the permitted

The billing contact (Permit fees) should be the point of contact that should receive the invoice for fees

associated with processing the permit application & issuing the permit. (Reg. 3, Part A, Section VL.B)

The billing contact (Annual fees) should be the point of contact that should receive the invoices issued on an

annual basis for fees associated with actual emissions reported on APENS for the facility. (Reg. 3, Part A,

Section VI.C)

Page 1 of 1

Bighorn Company Contact Info.doc
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COLORADO

Air Pollution Control Division

Form APCD-309

Department of Public Health & Environment

Air Pollution Control Division
Operating and Maintenance Plan Template for

Separators'
Ver. August 22, 2016

' This term “separators” is intended throughout to include two-phase separators, three-phase separators, high/low pressure
separators, heater-treaters, vapor recovery towers, etc., and the associated air pollution control equipment.

The Air Pollution Control Division (Division) developed this Operating and Maintenance Plan (O&M Plan) for
separator(s) that use emissions controls, permitted at synthetic minor and major oil and gas facilities in the
State of Colorado. An O&M Plan shall be submitted with the permit application when required. One O&M Plan
may be used for multiple separators at one facility if each are controlled and monitored in the same manner.

if the O&M Plan template is completed correctly, the Division will approve the O&M Plan and a construction
permit will be issued with the requirement to follow the O&M Plan as submitted. If the template is not
completed correctly, the Division will work with the operator to make corrections. Once a construction permit is
issued, the facility operator must comply with the requirements of the O&M Plan upon commencement of
operation. An existing approved O&M Plan may be modified without a permit modification or permit reissuance,
but the operator must adhere to the requirements of the existing approved O&M Plan until an approval letter is
issued for the new O&M Plan.

The operator is required to use the Division-developed O&M Plan template forms in order to meet minimum
expectations within a standard, organized format. Do not modify the structure and/or content of this template.

If the facility or equipment is subject to other state or federal regulations with duplicative requirements, the
operator shall follow the most stringent regulatory requirement.

For sources that are subject to the Title V Operating Permits program: in accordance with Colorado
Regulation No. 3, Part C, Section V.C.5., some or all of the monitoring specified in this O&M plan will be
incorporated as specific conditions in the source’s Operating Permit, and in some cases permit limits will be
established for certain operational parameters.

Submittal Date: 9/21/2016

Section 1 - Source ldentification
For new permits some of this information (i.e., Facility AIRS ID, Permit Number, and AIRS Point ID) may not be known at the
time of application. Please only fill in the fields that are known, and leave the others blank.

Company Name:  SandRidge Exploration and NWNW Sec 17 T7N R80W

Production, LLC Facility Location:

Facility Name: Bighorn Pad Facility AIRS ID (for existing facilities) -
Emission Units Covered by this O&M form
Facility Equipment ID Flare-1
Permit Number
AIRS Point ID
APCD Internal Use Only Page 1 of 6
Approved?[ ]  Initial Date 8

ED_006160_00000003-00020



COLORADO

Air Pollution Control Division

i
{
|
|

Department of Public Health & Environment

Section 2 - Maintenance Schedules
Check one of the foliowing:

Facility shall follow manufacturer recommendations for the operation and maintenance of the emissions
DA unit and control devices. These schedules and practices, as well as all maintenance records showing
compliance with these recommendations, shall be made available to the Division upon request.

Facility shall follow individually developed maintenance practices and schedules for the operation and
maintenance of equipment and control devices. These schedules and practices, as well as all

[:] maintenance records showing adherence to these practices, shall be made available to the Division upon
request and shall be consistent with good air pollution control practices for minimizing emissions as
defined in the New Source Performance Standard (NSPS) general conditions.

Confirm the following requirement, if the separator has a pressure relief valve (PRV).

The operator shall inspect the separator pressure relief valve (PRV) at a minimum once every calendar

] year. The inspection shall include a check that the PRV set point is adequate to ensure that emissions are
routed to the emissions control device during normal operation. Records of these inspections, and any
repairs, shall be made available to the Division upon request.

Section 3 - Recordkeeping Requirements
The following box must be checked for the O&M Plan to be considered complete:

Synthetic minor and major sources are required to maintain maintenance and monitoring records for the

X requirements of this O&M Plan for a period of five (5) years. If applicable state requirements or any
Federal NSPS, NESHAP, or MACT require a longer record retention period, the operator must comply with
the longest record retention requirement.

Page 2 of 6

ED_006160_00000003-00021



| COLORADO

Air Pollution Control Division

1
i
i
|
i

Departrment of Public Health & Ervvironment

Section 4 -Monitoring Requirements

Process Equipment Information
The following boxes must be checked for the O&M Plan to be considered complete:

Attach a diagram or plot plan of the configuration of the separator(s), control device(s), and vapor

¢ recovery unit(s), as well as the location(s) of flow meters. This diagram is required in addition to the
facility-wide diagram required for new permit applications. This diagram shall be retained with the
O&M Plan for reference by the operator and Division inspector.

The permit requires calculation and recordkeeping of actual emissions from this source, but the calculation
methods are not incorporated into the permit. In the space below, describe the formulas used to calculate the
volume of gas vented from the separator and sent to the control device, using data from the meter if required.
If using a vapor recovery tower (VRT), describe the method used to calculate the volume of gas vented from the
VRT.

Examples:
Flow meter at enclosed flare directly measures the volume of gas sent to flare from a single separator.
OR

Volume from low pressure separator sent to control device = (Metered volume through high pressure separator) - (Metered volume through low pressure separator)

Yolume vented from VRT = (Total gas volume metered at flare) - (Metered volume to flare from low pressure separator) - (Volume to flare from tanks)
OR etc.
Please be clear and specific about the sources of input data, and describe how the input data is collected and recorded. Attach additionat pages if needed.

Flow meter at separator measures total gas produced to the separator. As there is currently no pipeline, all produced gas at
this location is metered and routed to the enclosed flare.

Flare HAP and VOC pollutants are calculated using the following equations:
Pollutant Venting Rate (MSCFD) = (production rate(scf/d) * pollutant mol%)/1000

Pollutant Venting Rate (lb/hr} = pollutant molecular weight (lb/lb-mol) * 1000/24/379.49 x venting rate
{MSCFD)

NOx and CO emissions are calculated using the following equations:

NOx emission factor = 0.068 lb/MMBtu
CO emission factor = 0.31 b/MMBtu

Emissions (TPY)= (NOx or CO factor * Fuel Heating Value (BTU/scf) * Fuel Useage (MMscf/yr) ) / 2000

Page 3 of 6
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| Air Pollution Control Division

I Department of Public Health & Environment

Page 4 of 6
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Control Equipment Information

' COLORADO

[ Air Pollution Control Division

¢ Department of Public Health & Environment

Table 1 below details the monitoring parameters and frequency for control equipment depending on the type of

control equipment and the requested permitted emissions at the facility.

Indicate the separator emissions

control by checking the appropriate boxes. In addition, check the appropriate box for “Monitoring Frequency”
based on the facility-wide permitted YOC emissions.

Table 1
Emissions Control or
Recycling Method Monitoring Frequency
Parameter <] Permitted [ Permitted
Facility Emissions Facility Emissions
Primary Backup 2 80 tpy VOC < 80 tpy VOC
Pilot Light and Auto- :
Enclosed Flare or lZ] D igniter Monitoring ° Daily Weekly
Combustor Visible Emissions Dail Weekl
Observation © y y
Pilot Light and Auto- .
Elevated Open H ] | igniter Monitoring ® Daily Weekly
Flare ® Visible Emissions Dail Weekl
Observation © y y
xi?to {Vielf)o ;?ry Monitoring requirements, including parameters and frequency,
Recycled or Closed ] ] to be determined by the operator and listed below, and
Loop System ¢ approved by the Division
Monitoring requirements including specific parameters and
Other [] [] frequency to be determined by the operator and described in
Section 5 below, and approved by the Division

* Elevated Open Flare

An open flare permitted after May 1, 2014 and used to comply with Regulation No. 7 Section XVIl must be
approved by the Division as an alternate emission control device prior to operation, in accordance with
Regulation No. 7 Section XVIl.B.2.e.; see PS Memo 15-03.

b Pilot Light Monitoring Options

If emissions are controlled by flare or combustor, then the operator must indicate in Table 2 the method by
which the presence of a pilot light will be monitored. One primary method for Pilot Light Monitoring must be
checked and, optionally, up to two backup methods may be checked.

Table 2: Pilot Light Monitoring

¢ Visible Emissions Observation and Method 22 Options

Primary

Back-up

Monitoring Method

4

Visual Inspection

L

Optical Sensor

.

L

Auto-igniter Signal

Ll

[l

Thermocouple

At the frequency specified in Table 1, the operator is required to conduct an inspection of the subject
combustion device for the presence or absence of smoke (e.g., visible emissions). If smoke is observed during
the visible emissions inspection the operator has the option to either (1) immediately shut-in the equipment to

Page 5 of 6
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COLORADO

Air Pollution Control Division

I

Department of Public Health & Environment

investigate the cause of the smoke, conduct any necessary repairs, and maintain records of the specific repairs
completed; or (2) conduct a formal Method 22 observation to determine whether visible emissions (as defined
per Regulation No. 7, Section XVIl.A.16.) are present.

If a Method 22 is conducted, the record of the observations shall be maintained as required in Section 3 of this
O&M Plan (Reference: Regulation No. 7, Section XVII.C.3.d). If visible emissions are observed by Method 22,
the operator shall immediately conduct any necessary repairs and maintain records of the specific repairs
completed; if repair cannot be immediately completed, the operator shall shut-in the equipment, conduct any
necessary repairs, and maintain records of the specific repairs completed.

If the equipment is subject to Regulation No. 7, Section Xil.E, operators must document the required
inspections for the presence or absence of smoke. The Division has historicaily approved a “check box” to
satisfy the documentation procedures referenced in Section Xll. The Division will continue to accept the
“check box” recordkeeping format in instances where no visible emissions are observed in order to
demonstrate compliance with Regulation No. 7 Section XIl.E.4.a.

If a flare is not subject to Regulation No. 7 requirements (as described in the permit), a similar approach may
be employed where the operator may conduct an inspection for presence or absence of smoke, and if smoke is
observed the operator has the option to (1) immediately conduct repairs and maintain records of the specific
repairs completed; (2) shut-in the equipment to investigate the cause of the smoke, conduct any necessary
repairs, and maintain records of the specific repairs completed; or (3} conduct a formal Method 9 observation
to determine the opacity of the visible emissions, and conduct repairs if necessary.

4 Vapor Recovery Unit (VRU) or Recycled or Closed Loop System
In the space provided below, please provide a brief description of the emission control or recycling system,
including an explanation of parameters monitored, monitoring frequency, and how the system design ensures
that emissions are being routed to the appropriate system at all times, or during all permitted runtime. Also,
provide a description of how downtime is tracked and recorded. Attach additional pages if necessary.

Section 5 - Additional Notes and O&M Activities
Please use this section to describe any additional notes or operation and maintenance activities, or if additional
space is needed from a previous section. Attach additional pages if necessary.

Page 6 of 6
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COLORADO Form APCD-308

s
I Ajr Pollution Control Division
|

Department of Public Heaith & Enwvironment

Air Pollution Control Division
Operating and Maintenance Plan Template for

Crude QOil Storage Tanks
Ver. August 22, 2016

The Air Pollution Control Division (Division) developed this Operating and Maintenance Plan (O&M Plan) for crude
oil storage tanks that use emissions controls, permitted at synthetic minor and major oil and gas facilities in the
State of Colorado. An O&M Plan shall be submitted with the permit application when required. One O&M Plan
may be used for multiple tanks at one facility if each are controlied and monitored in the same manner.

if the O&M Plan template is completed correctly, the Division will approve the O&M Plan and a construction
permit will be issued with the requirement to follow the O&M Plan as submitted. If the template is not
completed correctly, the Division will work with the operator to make corrections. Once a construction permit is
issued, the facility operator must comply with the requirements of the O&M Plan upon commencement of
operation. An existing approved Q&M Plan may be modified without a permit modification or permit reissuance,
but the operator must adhere to the requirements of the existing approved O&M Plan until an approval letter is
issued for the new O&M Plan.

The operator is required to use the Division-developed O&M Plan template forms in order to meet minimum
expectations within a standard, organized format. Do not modify the structure and/or content of this template.

If the facility or equipment is subject to other state or federal regulations with duplicative requirements, the
operator shall follow the most stringent regulatory requirement.

For sources that are subject to the Title V Operating Permits program: in accordance with Colorado
Regulation No. 3, Part C, Section V.C.5., some or all of the monitoring specified in this O&M plan will be
incorporated as specific conditions in the source's Operating Permit, and in some cases permit limits will be
established for certain operational parameters.

Submittal Date:  9/21/2016

Section 1 - Source ldentification
For new permits some of this information (i.e., Facility AIRS ID, Permit Number, and AIRS Point ID) may not be known at the
time of application. Please only fill in the fields that are known, and leave the others blank.

Company Name:  SandRidge Exploration and Facility Location: NWNW Sec 17 T7N R80W
Production, LLC.
Facility Name: Bighorn Pad Facility AIRS ID (for existing facilities) -
Emission Units Covered by this Q&M form
Facility Equipment ID Qil Tanks
Permit Number
AIRS Point ID
APCD Internal Use Only Page 1 of 4
Approved?[:] Initial Date

ED_006160_00000003-00027



COLORADO

Air Pollution Control Division

[
!
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Department of Public Health & Environment

Section 2 - Maintenance Schedules
Check one of the following:

Facility shall follow manufacturer recommendations for the operation and maintenance of the emissions
] unit and control devices. These schedules and practices, as well as all maintenance records showing
compliance with these recommendations, shall be made available to the Division upon request.

Facility shall follow individually developed maintenance practices and schedules for the operation and
maintenance of equipment and control devices. These schedules and practices, as well as all

E] maintenance records showing adherence to these practices, shall be made available to the Division upon
request and shall be consistent with good air pollution control practices for minimizing emissions as
defined in the New Source Performance Standard (NSPS) general conditions.

Section 3 - Recordkeeping Requirements
The following box must be checked for the O&M Plan to be considered complete:

Synthetic minor and major sources are required to maintain maintenance and monitoring records for the

X requirements of this O&M Plan for a period of five (5) years. If applicable state requirements or any
Federal NSPS, NESHAP, or MACT require a longer record retention period, the operator must comply with
the longest record retention requirement.

Section 4 -Monitoring Requirements
Check one of the following two boxes:

Check this box to confirm that the storage vessel(s) are subject to the requirements of Regulation No.
7, Sections XVII.C.2. and C.3. By checking this box, the operator confirms adherence to the operating,
X maintenance, and recordkeeping reguirements of the Storage Tank Emission Management System
(“STEM”) as developed and implemented by the operator, as required by Regulation No. 7, Sections
Xvil.C.2. and C.3.

Check this box if the storage vessel(s) are not subject to the requirements of Regulation No. 7, Sections

XVI| C.2. and C.3. (*STEM”). Leakage to the atmosphere shall be minimized as follows:
Thief hatch seals shall be inspected monthly for integrity and replaced as necessary;

¢ Thief hatch covers shall be properly weighted and seated to ensure flashing, working, and breathing

losses (as applicable) are routed to the control device under normal operating conditions;

O s Pressure relief valves (PRV) shall be inspected monthly for proper operation and repaired or

replaced as necessary;

e PRVs shall be set to release at a pressure that will ensure flashing, working, and breathing losses (as
applicable) are routed to the control device under normal operating conditions; and

e Inspections shall be documented with an indication of status, a description of any problems found,
and their resolution (e.g., adjustments made to thief hatch weight cover weight or PRV setpoint,
including the modified settings).

Page 2 of 4
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' COLORADO

i Air Pollution Control Division

i Department of Pubhic Health & Environment

Table 1 below details the monitoring parameters and frequency for control equipment depending on the type of
control equipment and the requested permitted emissions at the facility. Indicate the storage tank emissions
control by checking the appropriate boxes. In addition, check the appropriate box for “Monitoring Frequency”
based on the facility-wide permitted YOC emissions.

Table 1
. . Monitoring Frequency
Emissions Control ; :
or Parameter & Perml.ttc.ed |:] Perm{ttgd
Recycling Method Facility Emissions Facility Emissions
2 80 tpy VOC < 80 tpy VOC
Enclosed Flare or < R;‘:\tltl;ﬁ:; ?’nd Auto-igniter Daily Weekly
Combustor Visible Emissions Observation © Daily Weekly
Pilot Light and Auto-igniter .
% Dail Weekl
Elevated Open Flare® | [ ] | Monitoring ® Y y
Visible Emissions Observation © Daily Weekly
Y\?gs; :re ;(;vezel;n‘;: l——-l Monitoring requirements, including parameters and frequency, to be determined
cy by the operator and listed below, and approved by the Division
Closed Loop System ¢
Monitoring requirements including specific parameters and frequency to be
Other [:‘ determined by the operator and described in Section 5 below, and approved by
the Division

2 Elevated Open Flare
If the storage tank is subject to Regulation No. 7, Section XH or Section XVIi, the use of an open flare must be
approved by the Division as an alternate emission control device prior to operation in accordance with
Regulation No. 7 Section XVII.B.2.e.; see PS Memo 15-03. Open flares permitted prior to May 1, 2014 are
approved for operation. All new open flares permitted on or after May 1, 2014 are required to obtain Division
approval prior to operation.

P Pilot Light Monitoring Options
If the tanks are controlled by flare or combustor, then the operator must indicate in Table 2 the method by
which the presence of a pilot light will be monitored. One primary method for Pilot Light Monitoring must be
checked and, optionally, up to two backup methods may be checked.

Table 2: Pilot Light Monitoring
Primary Back-up Monitoring Method
!Z D Visual Inspection
E E Optical Sensor
L__] |:] Auto-lgniter Signal
D D Thermocouple

¢ Visible Emissions Observation and Method 22 Options
At the frequency specified in Table 1, the operator is required to conduct an inspection of the subject
combustion device for the presence or absence of smoke (e.g., visible emissions). If smoke is observed during
the visible emissions inspection the operator has the option to either (1) immediately shut-in the equipment to
investigate the cause of the smoke, conduct any necessary repairs, and maintain records of the specific repairs
completed; or (2) conduct a formal Method 22 observation to determine whether visible emissions (as defined
per Regulation No. 7, Section XVI1.A.16.) are present.

Page 3 of 4
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If a Method 22 is conducted, the record of the observations shall be maintained as required in Section 3 of this
0O&M Plan (Reference: Regulation No. 7, Section XVII.C.3.d). If visible emissions are observed by Method 22,
the operator shall immediately conduct any necessary repairs and maintain records of the specific repairs
completed; if repair cannot be immediately completed, the operator shall shut-in the equipment, conduct any
necessary repairs, and maintain records of the specific repairs completed.

4 Vapor Recovery Unit (VRU) or Recycled or Closed Loop System
In the space provided below, please provide a brief description of the emission control or recycling system,
including an explanation of parameters monitored, monitoring frequency, and how the system design ensures
that emissions are being routed to the appropriate system at all times, or during all permitted runtime. Also,
provide a description of how downtime is tracked and recorded.

Section 5 - Additional Notes and O&M Activities
Please use this section to describe any additional notes or operation and maintenance activities, or if additional
space was required from a previous section. Attach additional pages if necessary.

Page 4 of 4
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} Air Pollution Control Division

| Department of Public Health & Environment

Air Pollution Control Division
Operating and Maintenance Plan Template for

Produced Water Storage Tanks
Ver. August 22, 2016

The Air Pollution Control Division (Division) developed this Operating and Maintenance Plan (O&M Plan) for
produced water storage tanks that use emissions controls, permitted at synthetic minor and major oil and gas
facilities in the State of Colorado. An Q&M Plan shall be submitted with the permit application when required.
One O&M Plan may be used for multiple tanks at one facility if each are controlled and monitored in the same
manner.

If the O&M Plan template is completed correctly, the Division will approve the O&M Plan and a construction
permit will be issued with the requirement to follow the O&M Plan as submitted. If the template is not
completed correctly, the Division will work with the operator to make corrections. Once a construction permit is
issued, the facility operator must comply with the requirements of the O&M Plan upon commencement of
operation. An existing approved O&M Plan may be modified without a permit modification or permit reissuance,
but the operator must adhere to the requirements of the existing approved O&M Plan until an approval letter is
issued for the new O&M Plan.

The operator is required to use the Division-developed O&M Plan template forms in order to meet minimum
expectations within a standard, organized format. Do not modify the structure and/or content of this template.

If the facility or equipment is subject to other state or federal regulations with duplicative requirements, the
operator shall follow the most stringent regulatory requirement.

For sources that are subject to the Title V Operating Permits program: in accordance with Colorado
Regulation No. 3, Part C, Section V.C.5., some or all of the monitoring specified in this O&M plan will be
incorporated as specific conditions in the source’s Operating Permit, and in some cases permit limits will be
established for certain operational parameters.

Submittal Date:  9/21/2016

Section 1 - Source Identification
For new permits some of this information (i.e., Facility AIRS ID, Permit Number, and AIRS Point ID) may not be known at the
time of application. Please only fill in the fields that are known, and leave the others blank.

Company Name:  SandRidge Exploration and Facility Location: NWNW Sec 17 T7N R80W
Production, LLC.
Facility Name: Bighorn Pad Facility AIRS ID (for existing facilities) -
Emission Units Covered by this O&M form
Facility Equipment ID Water
Tanks
Permit Number
AIRS Point ID
Page 1 of 4
APCD internal Use Only
Approved? [J  Initial ___  Date
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Section 2 - Maintenance Schedules
Check one of the following:

Facility shall follow manufacturer recommendations for the operation and maintenance of the emissions
X unit and control devices. These schedules and practices, as well as all maintenance records showing
compliance with these recommendations, shall be made available to the Division upon request.

Facility shall follow individually developed maintenance practices and schedules for the operation and
maintenance of equipment and control devices. These schedules and practices, as well as all

[_:] maintenance records showing adherence to these practices, shall be made available to the Division upon
request and shall be consistent with good air pollution control practices for minimizing emissions as
defined in the New Source Performance Standard (NSPS) general conditions.

Section 3 - Recordkeeping Requirements
The following box must be checked for the O&M Plan to be considered complete:

Synthetic minor and major sources are required to maintain maintenance and monitoring records for the

] requirements of this O&M Plan for a period of five (5) years. If applicable state requirements or any
Federal NSPS, NESHAP, or MACT require a longer record retention period, the operator must comply with
the longest record retention requirement.

Section 4 - Monitoring Requirements
Check one of the following two boxes:

Check this box to confirm that the storage vessel(s) are subject to the requirements of Regulation No.
7, Sections XVII.C.2. and C.3. By checking this box, the operator confirms adherence to the operating,
X maintenance, and recordkeeping requirements of the Storage Tank Emission Management System
(“STEM”) as developed and implemented by the operator, as required by Regulation No. 7, Sections
XVI.C.2. and C.3.

Check this box if the storage vessel(s) are not subject to the requirements of Regulation No. 7, Sections
XVII C.2. and C.3. (“STEM”). Leakage to the atmosphere shall be minimized as follows:
Thief hatch seals shall be inspected monthly for integrity and replaced as necessary;
e Thief hatch covers shall be properly weighted and seated to ensure flashing, working, and breathing
losses (as applicable) are routed to the control device under normal operating conditions;
] e Pressure relief valves (PRV) shall be inspected monthly for proper operation and repaired or
replaced as necessary;
e PRVs shall be set to release at a pressure that will ensure flashing, working, and breathing losses (as
applicable) are routed to the control device under normal operating conditions; and
e Inspections shall be documented with an indication of status, a description of any problems found,
and their resolution (e.g., adjustments made to thief hatch weight cover weight or PRV setpoint,
including the modified settings).

Page 2 of 4
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COLORADO

Air Pollution Control Division

i
| Department of Public Health & Environment

Table 1 below details the monitoring parameters and frequency for control equipment depending on the type of
control equipment and the requested permitted emissions at the facility. Indicate the storage tank emissions
control by checking the appropriate boxes. In addition, check the appropriate box for “Monitoring Frequency”
based on the facility-wide permitted VOC emissions.

Table 1
Emissions Control Monitoring Frequency
or Parameter & Permi.ttgd D Permi.ttt.ad
Recycling Method Facility Emissions Facility Emissions
2 80 tpy VOC < 80 tpy VOC
Pilot Ligh -igniter .
Enclosed Flare or x Monitc:rgi n;znd Auto-ignite Daily Weekly
Combustor Visible Emissions Observation © Daily Weekly
Pilot Light and Auto-igniter .
o = Dail Weekl
Elevated Open Flare® | [] | Monitoring ® Y Y
Visible Emissions Observation © Daily Weekly
Y;{S; ::f f‘:vege%n;: I:l Monitoring requirements, including parameters and frequency, to be determined
cy d by the operator and listed below, and approved by the Division
Closed Loop System
Monitoring requirements including specific parameters and frequency to be
Other I:] determined by the operator and described in Section 5 below, and approved by
the Division

2 Elevated Open Flare
If the storage tank is subject to Regulation No. 7, Section Xil or Section XVIi, the use of an open flare must be
approved by the Division as an alternate emission control device prior to operation in accordance with
Regulation No. 7 Section XVI1.B.2.e.; see PS Memo 15-03. Open flares permitted prior to May 1, 2014 are
approved for operation. All new open flares permitted on or after May 1, 2014 are required to obtain Division
approval prior to operation.

b Pilot Light Monitoring Options
If the tanks are controlled by flare or combustor, then the operator must indicate in Table 2 the method by
which the presence of a pilot light will be monitored. One primary method for Pilot Light Monitoring must be
checked and, optionally, up to two backup methods may be checked.

Table 2: Pilot Light Monitoring
Primary Back-up Monitoring Method
@ [:l Visual Inspection
E D Optical Sensor
D [:] Auto-lgniter Signal
El |:| Thermocouple

¢ Visible Emissions Observation and Method 22 Options
At the frequency specified in Table 1, the operator is required to conduct an inspection of the subject
combustion device for the presence or absence of smoke (e.g., visible emissions). If smoke is observed during
the visible emissions inspection the operator has the option to either (1) immediately shut-in the equipment to
investigate the cause of the smoke, conduct any necessary repairs, and maintain records of the specific repairs
completed; or (2) conduct a formal Method 22 observation to determine whether visible emissions (as defined
per Regulation No. 7, Section XVII.A.16.) are present.

Page 3 of 4
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' COLORADO
1 Air Pollution Control Division

i
! Department of Public Health & Environment

If a Method 22 is conducted, the record of the observations shall be maintained as required in Section 3 of this
O&M Plan (Reference: Regulation No. 7, Section XVII.C.3.d). If visible emissions are observed by Method 22,
the operator shall immediately conduct any necessary repairs and maintain records of the specific repairs
completed; if repair cannot be immediately completed, the operator shall shut-in the equipment, conduct any
necessary repairs, and maintain records of the specific repairs completed.

9 Vapor Recovery Unit (VRU) or Recycled or Closed Loop System
In the space provided below, please provide a brief description of the emission control or recycling system,
including an explanation of parameters monitored, monitoring frequency, and how the system design ensures
that emissions are being routed to the appropriate system at all times, or during all permitted runtime. Also,
provide a description of how downtime is tracked and recorded.

Section 5 - Additional Notes and O&M Activities
Please use this section to describe any additional notes or operation and maintenance activities, or if additional
space was required for a previous section. Attach additional pages if necessary.

Page 4 of 4
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FandRidge Exploration and Production, LLO
PROCERS FLOW DIAGRAM
BIGHORN PAD
KW SEC. 17 T7M RAOW
JACMEON COUNTY . CULORADD
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ATTACHMENT B

PROCESS DESCRIPTION
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SandRidge Exploration and Production, LLC

Process Description
Bighorn Pad
NWNW Sec 17 T7TN R80W

The facility is a multi-well oil and gas production facility, which produces sweet gas,
crude oil, and produced water from two (2) wells. The commingled stream is assisted
from the wellhead using a gas-lift compressor, powered by a 203 hp natural gas engine
(this engine has been permitted separately). If the gas lift compressor is not used, an
electric pumping unit will be used in its place. The production stream flows from
wellheads to two heater-treaters.

From the heater-treater, the crude oil phase is directed to fifteen (15) 1,100-bbl crude oil
storage tanks. The water phase is piped to six (6) 1,100 bbl produced water storage tanks.
Hydrocarbon vapors are vented from the crude oil storage tanks and the produced water
tanks to a smokeless combustor with a destruction efficiency of 95 percent. Crude oil and
produced water are trucked out of the facility using tank trucks and submerge fill loading.
All the natural gas from the heater-treater is currently being routed to a combustor and
controlled by 98 percent.

AT
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ATTACHMENT C

FACILITY EQUIPMENT EMISSION CALCULATIONS
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Company:
Site:

SandRidge Exploration and Production, LLC

Bighorn Pad

TABLE 1: Uncontrolied PTE Emission Summary Sheet

NO, cO vOC Total HAPs PM-10 S0,
Equipment _ ib/hr tpy ib/hr tpy ib/hr tpy iblhe tpy ib/hr tpy ib/hr tpy
Crude Oil Storage Tanks n/a n/a n/a n/a 18280 | 801.09 2.56 11.22 n/a n/a n/a n/a
Produced Water Storage Tanks n/a n/a n/a n/a 7.59 33.23 0.84 3.68 n/a n/a n/a n/a
Truck Loadout n/a n/a n/a n/a 2.62 11.48 n/a n/a n/a n/a n/a n/a
IElevated Flare n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
INaturai Gas Engine (associated facility) 0.45 1.96 0.89 3.92 0.31 1.37 0.05 0.23 0.02 0.07 n/a n/a
IHeater-Treater Burners 0.38 1.67 0.32 1.40 0.02 0.09 n/a n/a 0.03 0.13 nia n/a
ITank Combustor n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
tProduced Gas Venting n/a n/a n/a n/a 412.55 | 1,806.95 8.90 38.99 n/a n/a n/a n/a
Fugitive Emissions n/a n/a n/a n/a 0.04 0.16 0.00 0.01 n/a n/a n/a n/a
ITotaI PTE 0.83 3.63 1.21 5.32 606.02 | 2,654.38 12.36 54.12 0.04 0.20 0.00 0.00
TABLE 2: Controlled PTE Emission Summary Sheet
NO, (ofs] voC Total HAPs PM-10 80,
Equipment _ ib/hr toy ibihr tpy Ib/hr tpy ib/hr tpy ib/hr tpy Iblhr tpy
Crude Oil Storage Tanks n/a n/a n/a n/a 9.14 40.05 0.13 0.56 n/a n/a n/a n/a
Produced Water Storage Tanks n/a n/a n/a n/a 0.38 1.66 0.04 0.18 n/a n/a n/a n/a
Truck Loadout n/a n/a n/a n/a 2.62 11.48 n/a n/a n/a n/a n/a n/a
Elevated Flare 1.33 5.84 6.08 26.64 n/a n/a n/a n/a n/a n/a n/a n/a
Natural Gas Engine (associated facility) 0.22 0.98 0.45 1.96 0.31 1.37 0.05 0.23 0.02 0.07 n/a n/a
Heater-Treater Burners 0.38 1.67 0.32 1.40 0.02 0.09 n/a n/a 0.03 0.13 n/a n/a
Tank Combustor 0.29 1.27 1.33 5.81 n/a n/a n/a n/a n/a n/a n/a n/a
Produced Gas Venting n/a n/a n/a n/a 8.25 36.14 0.18 0.78 n/a n/a n/a n/a
Fugitive Emissions n/a n/a n/a n/a 0.04 0.16 0.00 0.91 n/a n/a n/a n/a
|Total PTE 2.23 9.77 8.47 | 35.80 20.77 50.96 0.40 1.76 0.04 0.20 0.00 0.00
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TABLE 3: Uncontrolled Actual Emission Summary Sheet

NO, CO vOoC Total HAPs PM-10 S0,
Equipment _ ib/hr tpy ibihr thy ibihr tpy ibihr tpy ibihr tpy ib/hr tpy
Crude Qil Storage Tanks na nfa na n/a 152.41 667.57 213 9.35 n/a n/a n/a n/a
Produced Water Storage Tanks na n/a n/a n/a 6.32 27.69 0.70 3.07 na n/a n/a n/a
Truck Loadout n/a n/a n/a n/a 2.18 9.57 n/a n/a n/a n/a n/a n/a
Elevated Flare nia n/a n/a n/a nfa n/a n/a n/a n/a n/a n/a n/a
Natural Gas Engine (associated facility) 0.45 1.96 0.89 3.92 0.31 1.37 0.05 0.23 0.02 0.07 n/a n/a
Heater-Treater Burners 0.38 1.67 0.32 1.40 0.02 0.09 n/a n/a 0.03 0.13 na n/a
Tank Combustor n/ia n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Produced Gas Venting n/a n/a n/a nia 34326 | 1,503.49 7.41 32.44 n/a n/a n/a nia
Fugitive Emissions n/a n/a n/a n/a 0.04 0.16 0.00 0.01 n/a n/a n/a n/a
|Tota| PTE 0.83 3.63 1.24 5.32 504.56 | 2,209.95 ] 10.29 45.09 0.04 0.20 0.00 0.00

TABLE 4. Controlied Actual Emission Summary Sheet

NO, CO vOC Total HAPs PM-10 80,
Equipment - Ib/hr tpy Iblhr tpy tb/hr tpy Ibl/hr tpy iblhr tpy ib/hr tpy
Crude Qil Storage Tanks n/a n/a n/a n/a 7.62 33.38 0.11 0.47 n/a n/a n/a n/a
Produced Water Storage Tanks n/a n/a n/a n/a 0.32 1.38 0.03 0.15 na n/a n/a na
Truck Loadout na n/a n/a n/a 2.18 9.57 n/a n/a n/a n/a n/a n/a
Elevated Flare n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Natural Gas Engine (associated facility) 0.22 0.98 0.45 1.96 0.31 1.37 0.05 0.23 0.02 0.07 n/a n/a
Heater-Treater Burners 0.38 1.67 0.32 1.40 0.02 0.09 nfa n/a 0.03 0.13 n/a n/a
Tank Combustor 0.24 1.06 1.10 4.84 n/a n/a n/a n/a n/a n/a n/a n/a
Produced Gas Venting na n/a n/a n/a 6.87 30.07 0.15 0.65 na n/a n/a n/a
Fugitive Emissions nfa n/a n/a n/a 0.04 0.16 0.00 0.01 n/a n/a n/a n/a
[Total P1E 0.85 3.71 1.87 8.20 17.36 76.03 0.34 1,50 0.04 0.20 0.00 0.00

AlZ’
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BandRidge Explorating and Production, LLD

Bighurg Pad
Crude O Tank Detall Sheet

Tank Deyeriphon
Tank Capacity

Tank Contents
Emissions Dontrolied?
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Tuduene Emission Facior 3007 sl
Eihyihenzane Emisson Facioy Q0013 iyadibl
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FTE annual Crode U8 Productios bibin
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VO Envlasions: any a7 tnnfyear 3338 jonsivear
152 41 ity 78 iy
1454 86 bafyear 7474 alyear
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SandRidge
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SaveiRidge Explorstion and Progiustion, 140G

Bighaorny Pad

Enclosed Combustor Detail Sheet- Storage Tanks

Source D Mumber
Number of combustons
Fusl Heating Value
Make/Mindet

Serigl Numbsr &

Potential Emissions

Combustor
S15% BTt
Lesd Enclosed Combusiyr

Wammum Yapors Combusted
Vapors cormbusted (based on Profdaxy
Potential fust usage
Total combusior input rating

{048 Mbsolidey

47 .52 Msofiday
17.35 MMsafiyr
4,00 MMBuriy

ErRission Hrg of
Podiutant Factor Opsration Estimaled Emissions Source of Emission
(MBI iyt S (s iyl Factors
Pl e G088 7 (.69t 127 2547 58 AP-42 Tabis 135
o RCE 1528 581 1181434 AP-42 Talde 1351
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BarndRidge Expdoration and Production, LLE

Bighormn Pad

Enciosed Combusior Detall Sheet - Produced Bas

Sourge 1D Mumber

Numbser of combustors

Fugl Heating Valug
Gombustor Max input Rating
MakeModel

Senal Mumbesr %

Potential Emissions

Flare

i
1,312 BTilsd
S0.00 MMBuhy
T4 4805

Madimum Vapors Combusted
Vapors combusted {baserd on
flarg throughpuh)

Fotential fust usags

Actusl nombustor input rating

{138 MMsclday

3
1

&
3
i

8.

4 Msoftday
100 MMechyr
400 MMEtufhr

Emigsion Hrg of
Pollutant Factor Operalion Egtimated Emissions Source of Ermission
(M B {hrsiyry (bt {ipy) {fyr) Facks
WO 0068 8750 1.334 584 11,685 04 AP-82 Tabie 13.6-1
o0 (.31 8,780 £.081 I6.84 5327004 AFR-42 Table 13.51
Actual Emis&it}m:ﬂ
Ermigsion Hrs of
Pollutant Factor Operation Egtimated Emissions Sourne of Erission
(I MRABLY {hesfyr) b iy {ibiyny Factors
NOK 088 8,?8{} (.8928 487 8.114.81 AP-32 Table 13.5-1
o0 0,31 B 76D 4323 22.28 368.993.08 AP-4Z Table 13.5-1
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SaiRidge Beplarstion and Production, WG
gl Pad

2

Froducid Sas WVenting Details (AETUAL)

Resprra 10 Mumber Gas Lisad Hourly
Ggs Analysis Gas Usesd Datly
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SavdRidge
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BandRinge Exploration and Proguetion, LLL
Bighorn Pad
Light DU Composition Caloulations
SHe-Specific sample from the Hebron 8780 3-18H faclity, coliectad on 8182018
Malscaiar Mols {(Vol} Gas ﬁaizgh& LHY
Weight Parcom BMuole Welght Peroent BTU Contant
Component {Etbnol) {33 Frag {ibitienol} i%_} Btuisct i BiwsciMols Frag
Milragen 2HALE {1485 Rilvie 300 .00
Mathang 18,043 315 f’; 128%, 908 4% £.30
Larborn (ioxide 44601 Q.08 (GET% i
Myarogen Sulfide 3408 .00 3.000% .00
Eibane 3417 {339 17343% 2103
Frogans 44 DRT 1,88 1, “?'%”i% Hiaa4d
BEudane £8.124 3.653 3.554% 32 58
n=Butang 58123 318 bE 164 5%
-Pentang 72,95 182 43 8%
rePantans TEAR PRy 13887
2. Trimathyipenians 114,231 {140 [
Hpxangs 5,17 118 5935
rpHavang 1.58
Banzens 128
Dycloherane 0.4
Hgpianes HE A0 .00 . »’}'m«m
ri-Hentane 00,3 .72 5.528%
Tv"iuene 2243 14 {3 8E2%
ied i 431 {300 000%
sediciang 114.22 14 44 TR
Efhwyihenzans 106,18 (58 G.511%
ey WG 4 B87 4(3
Munanes 128 358 o444 08
ri- DO 128 28 §,444 (38
Daranes 142 285 {00
LS CRNG 143,28 ‘»3@:; ﬁz (“/«
Lingdgoangs 156 .31 $.000%
Dndetanay 174133 !
Tridecanay 154368 3 R
Teiradecanes Plug 384 35 ﬁ 0300 ‘ .00
Totals : 00 S HMJ,& TO0 I R 1, 74334

Mot Mornane heabng vaue saituiaied ‘rum NW@» auhionany %ﬁspms& m»:s*m fioey vhmai
Thsee bs n gvallable information for 8 heating value Tor Decanes, Golanes, Garbon Diodde, or Milrogen

YOO 8ot % §7.44%

HAP Mol % 8.40%

Gas Bpecific Sravity 394
LHY BTU Content 1. 740,34
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Site-Spocific sample from the Hebron D780 3-18H faclity, colipctnd on 811512018

HandRidge éanmiiﬁﬁ ang 5{&3&&3{:&0& LG

Bighore Pad

Gas Composition Celculations

Motorubar Bode Vol Gas Waoight LHY
Weight Parcent Waight Parcent BTY Conlent
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ATTACHMENT D

AMBIENT AIR QUALITY ANALYSIS
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SandRidge Exploration and Production, LLC - Bighorn Pad

Ambient Air Quality Analysis

Air dispersion modeling for the Bighorn Pad is unnecessary because the facility emissions are less than
the modeling thresholds found under Table 1 of the Colorado Modeling Guideline issued May 20, 2011.
This table shows the emissions at the facility with the installation of 15 crude oil storage tanks, six
produced water storage tanks, two crude oil truck loadout points, one produced water truck loadout, two
heater-treaters, fugitive emissions, one Leed combustor, produced gas flaring, and a natural gas
compressor engine associated with what is currently a temporary facility, but will be associated with the
Bighorn facility upon teardown of the individual temporary facility. As you can see, the anticipated

emissions for each criteria pollutant is below the modeling threshold.

Pollutant ( tﬂosd;g:lﬁe::_lze:l;;g) Bighorn Emissions (TPY)
NO, 40 9.77
CcO 100 35.80
PM1o/PM2 s 15/5 0.20/0.20
SO« 40 0.00

ATZ
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ATTACHMENTE

SITE SPECIFIC OIL AND GAS ANALYSES
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SPL

Amanda Graves

Certificate of Analysis
Number: 2500-16060005-003A

Windsor Laboratory
208 Main Street — Unit A
Windsor, CO 80550

June 20, 2016

Sandridge
123 Robert Skerr Ave.
Oklahoma City, OK 73102
Station Name: Hebron Sampled By: Bob Burns
Station Number: 0780 3-18H Sample Of. Gas Spot
Sample Point:  Flowback Seperator Sample Date: 06/15/2016
Cylinder No: 1030-03047 Sample Conditions: 58 psig, @ 98 °F
Analyzed: 06/17/2016 11:08:42 by AH Method: GPA 2286
Analytical Data
Components Mol.% Wt % GPM at
-14.696 psia
Nitrogen 1.297 1.421 GPM TOTAL C2+ 8.248
Carbon Dioxide 1.858 3.370 GPM TOTAL C3+ 5.381
Methane 66.710  41.846 GPM TOTAL iC5+ 0.663
Ethane 10.688 12.567 2.867
Propane 10.856 18.718 2.999
Iso-butane 1.301 2.957 0.427
n-Butane 4.087 9.289 1.292
Iso-pentane 0.868 2.449 0.318
n-Pentane 0.948 2675 0.345
Hexanes Pius 1.287 4708 NiL
100.000 100.000 8.248
Calculated Physical Properties Total C6+
Relative Density Real Gas 0.8871 3.2001
Calculated Molecular Weight 25.57 92.68
Compressibility Factor 0.9946
GPA 2172-09 Calculation:
Calculated Gross BTU per ft* @ 14.696 psia & 60°F
Real Gas Dry BTU 1457 5008
Water Sat. Gas Base BTU 1431 4920

Comments: H20 Mol% : 1.744 ; Wt% : 1.235

H2S 0 ppm

Quality Assurance:

Hydrocarbon Laboratory Manager

assurance, unless otherwise stated.

Page 7 of 24

The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
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é S P I_ Certificate of Analysis
%j Number: 2500-16060005-003A

Amanda Graves
Sandridge

123 Robert Skerr Ave.
Oklahoma City, OK 73102

Station Name: Hebron

Station Number: 0780 3-18H

Sample Point.  Flowback Seperator
Cylinder No: 1030-03047

Sampled By:
Sample Of:
Sample Date:

Windsor Laboratory
208 Main Street — Unit A
Windsor, CO 80550

June 20, 2018

Bob Burns
Gas Spot
06/15/2016

Sample Conditions: 58 psig, @ 98 °F

Analyzed: 06/17/2016 11:08:42 by AH Method: GPA 2286
Analytical Data
Components Mol.% WL % GPM at
14.696 psia
Nitrogen 1.297 1.421 GPM TOTAL C2+ 8.470
Carbon Dioxide 1.958 3.370 GPM TOTAL C3+ 5.603
Methane 66.710 41846 GPM TOTAL iC5+ 0.885
Ethane 10.688 12.567 2.867
Propane 10.856 18.718 2.998
Iso-Butane 1.301 2957 0.427
n-Butane 4.087 9.289 1.292
Iso-Pentane 0.868 2.449 0.318
n-Pentane 0.948 2,675 0.345
Hexanes 0.555 1.823 0.222
Heptanes Plus 0.732 2.885 NIL
100.000  100.000 8.470
Calculated Physical Properties Total C7+
Relative Density Real Gas 0.8871 3.4038
Calculated Molecular Weight 25.57 98.58
Compressibility Factor 0.9946
GPA 2172-09 Calculation:
Calculated Gross BTU per ft* @ 14.696 psia & 60°F
Real Gas Dry BTU 1457 5263
Water Sat. Gas Base BTU 1431 5171
Comments: H20 Mol% : 1.744 ; Wt% : 1.236
H2S 0 ppm
Hydrocarbon Laboratory Manager
Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality

assurance, unless otherwise stated.

Page 8 of 24
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SPL

Amanda Graves

Certificate of Analysis
Number: 2500-16060005-003A

Sandridge

123 Robert Skerr Ave.

Oklahoma City, OK 73102
Station Name: Hebron Sampled By:
Station Number: 0780 3-18H Sample Of:
Sample Point:  Flowback Seperator Sample Date:

Windsor Laboratory
208 Main Street — Unit A
Windsor, CO 80550

June 20, 2016

Bob Burns
Gas Spot
06/15/2016

Cylinder No: 1030-03047 Sample Conditions: 58 psig, @ 98 °F
Analyzed: 06/17/2016 11.08:42 by AH Method: GPA 2286
Analytical Data
Components Mol.% Wt % GPM at
14.696 psia
Nitrogen 1.297 1.421
Carbon Dioxide 1.958 3.370
Methane 66.710 41.846
Ethane 10.688 12.567 2.867
Propane 10.856 18.718 2.999
iso-Butane 1.301 2.957 0.427
n-Butane 4.087 9.289 1.292
Iso-Pentane 0.868 2.449 0.318
n-Pentane 0.948 2.675 0.345
i-Hexanes 0.348 1.131 0.137
n-Hexane 0.207 0.692 0.085
Benzene 0.018 0.056 0.005
Cyclohexane 0.059 0.194 0.020
i-Heptanes 0.328 1.165 0.129
n-Heptane 0.060 0.237 0.028
Toluene 0.019 0.067 0.006
i-Octanes 0.156 0.650 0.070
n-Octane 0.023 0.101 0.012
Ethylbenzene 0.005 0.019 0.002
Xylenes 0.010 0.037 0.004
i-Nonanes 0.034 0.193 0.018
n-Nonane 0.006 0.031 0.003
Decane Plus 0.014 0.135 NIL
100.000  100.000 8.767
Calculated Physical Properties Total C10+
Calculated Molecular Weight 2557 139.08
GPA 2172-09 Calculation:
Calculated Gross BTU per ft* @ 14.696 psia & 60°F
Real Gas Dry BTU 1456.8 72641
Water Sat. Gas Base BTU 1431.4 71374
Relative Density Real Gas 0.8871 4.8036
Compressibility Factor 0.9946

Comments: H2S 0 ppm

Quality Assurance:

Hydrocarbon Laboratory Manager

assurance, unless otherwise stated.

Page 9 of 24

The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
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SPL

Amanda Graves
Sandridge

123 Robert Skerr Ave.
Oklahoma City, OK 73102

Station Name: Hebron Sampled By: Bob Burns
Station Number: 0780 3-18H Sample Of: Liquid
Sample Point: Flowback Seperator Sample Date: 06/15/2016

Cylinder No: 35118

Analyzed: 06/20/2016 12:16:16 by AH Method: GPA 2186

Certificate of Analysis
Number: 2500-16060005-007A

Windsor Laboratory
208 Main Street — Unit A
Windsor, CO 80550

June 20, 2016

Spot

Sample Conditions: 125 psig, @ 130 °F

Analytical Data

Components Mol. %

Wt.% LV.%

Nitrogen 0.560 0.167 0.147
Carbon Dioxide 0.091 0.043 0.037
Methane 0.956 0.163 0.385
Ethane 1.630 0.522 1.038
Propane 7.271 3.416 4770
Iso-Butane 2.015 1.248 1.570
n-Butane 9.904 6.133 7.436
Iso-Pentane 4792 3.683 4173
n-Pentane 6.694 5.145 5778
Hexanes Plus 66.087 79.480 74.666

100.000 100.000 100.000
Calculated Physical Properties Total Cé+
Specific Gravity at 60°F 0.7083 0.7540
AP1 Gravity at 60°F 68.2779 56.1782
Molecular Weight 93.865 112.888
Pounds per Gallon (in Vacuum) 5.905 6.286
Pounds per Gallon (in Air) 5.899 6.279
Cu. Ft. Vapor per Gallon @ 14.696 psia 23.873 21.130
Specific Gravity as a vapor 3.241 3.898
Calculated Vapor Pressure @ 100°F 103.00 28.24
BTU/GAL. 120646 127365
BTU/LB. 20381 20200

Comments: H2S 0 ppm

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
assurance, unless otherwise stated.

Page 19 of 24
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SPL

Amanda Graves
Sandridge

123 Robert Skerr Ave.
Oklahoma City, OK 73102

Station Name: Hebron Sampled By: Bob Burns
Station Number: 0780 3-18H Sample Of: Liquid
Sample Point:  Flowback Seperator Sample Date: 06/15/2016

Cylinder No: 35118

Analyzed: 06/20/2016 12:16:16 by AH Method: GPA 2186

Certificate of Analysis
Number: 2500-16060005-007A

Windsor Laboratory
208 Main Street— Unit A
Windsor, CO 80550

June 20, 2016

Spot

Sample Conditions: 125 psig, @ 130 °F

Analytical Data

Components Mol. %

Wt.% LV.%

Nitrogen 0.560 0.167 0.147
Carbon Dioxide 0.091 0.043 0.037
Methane 0.956 0.163 0.385
Ethane 1.630 0.522 1.038
Propane 7.271 3.416 4770
Iso-Butane 2.015 1.248 1.570
n-Butane 9.904 6.133 7.436
Iso-Pentane 4792 3.683 4173
n-Pentane 6.694 5.145 5778
Hexanes 8.488 7.699 8.168
Heptanes Plus 57.598 71.781 66.498

100.000 100.000 100.000
Calculated Physical Properties Total C7+
Specific Gravity at 60°F 0.7083 0.7645
APl Gravity at 60°F 68.2779 53.5793
Molecular Weight 93.865 116.980
Pounds per Gallon (in Vacuum) 5.905 6.374
Pounds per Gallon (in Air) 5.899 6.367
Cu. Fi. Vapor per Gallon @ 14.696 psia 23.873 20.677
BTU/ GAL. 120646 128729
BTU/LB. 20381 20120

Comments: H2S 0 ppm

g e

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
assurance, unless otherwise stated.

Page 20 of 24
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ﬂ Windsor Laboratory
if i 208 Main Street — Unit A
9 S PI Certificate of Analysis Windeor Co 50550
Number: 2500-16060005-007A

Amanda Graves June 20, 2016
Sandridge

123 Robert Skerr Ave.

Oklahoma City, OK 73102

Station Name: Hebron Sampled By: Bob Burns

Station Number:0780 3-18H Sample Of: Liquid Spot
Sample Point.  Flowback Seperator Sample Date: 06/15/2016
Cylinder No: 35118 Sample Conditions: 125 psig, @ 130 °F
Analyzed: 06/20/2016 12:16:16 by AH Method: GPA 2186

Analytical Data

Components Mol.% Wt% LV.%

Nitrogen 0.560 0.167 0.147
Methane 0.956 0.163 0.385
Carbon Dioxide 0.091 0.043 0.037
Ethane 1.630 0.522 1.038
Propane 7.271 3.416 4770
Iso-Butane 2.015 1.248 1.570
n-Butane 9.904 6.133 7.438
Iso-Pentane 4792 3.683 4173
n-Pentane 6.694 5.145 5778
i-Hexanes 4,780 4.295 4534
n-Hexane 3.708 3.404 3634
Benzene 0.445 0.370 0.296
Cyclohexane 1.759 1.577 1.427
i-Heptanes 10.027 10.010 0.664
n-Heptane 2.802 2.991 3.078
Toluene 1.216 1.194 0.971
i-Octanes 10.961 12.581 11.850
n-Octane 2.517 3.083 3.070
Ethylbenzene 0.729 0.824 0.671
Xylenes 1.467 1.659 1.342
i-Nonanes 7.166 9.507 8.699
n-Nonane 1.673 2.285 2238
i-Decanes 10.248 14.559 12.613
Decanes Plus 6.589 11.161 10.579
100.000 100.000 100.000
Calculated Physical Properties Total C10+
API Gravity at 60°F 68.2779 48.6350
Pounds per Gallon (in Air) 5.899 6.542
Pounds per Gallon (in Vacuum) 5.905 6.549
Cu. Ft. Vapor per Gallon @ 14.696 psia 23.873 17.332
Specific Gravity at 60°F 0.7083 0.7855
Molecular Weight 93.865 143.387
BTU/ GAL. 120646 132220
BTU/LB. 20381 - 19977

Comments: H2S 0 ppm

@/m

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
assurance, unless otherwise stated.

Page 21 of 24
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SPL

Bobby Powers

Sandridge Midstream
123 Roberts Kern Ave
Oklahoma, TX 73102

Certificate of Analysis
Number: 1030-16060714-003A

Houston Laboratories
8820 Interchange Drive
Houston, TX 77054
Phone 713-660-0801

June 28, 2016

Station Name: Hebron Sampled By: BB
Station Number: 07803-18H Sample Of: Liquid Spot
Station Location: Coalmont, CO Sample Date: 06/15/2016
Sample Pointt  Hebron 07803-18H Sample Conditions: 120 psig, @ 130 °F
Analytical Data

Detection Lab Analysis
Test Method Result Units Limit Tech. Date
Reid Vapor Pressure (RVP) @ 100° F ASTM D-323 575 psi JH  06/28/2016
APl Gravity @ 60° F ASTM D-4052 35.20 ° JH  06/28/2016
Specific Gravity @ 60/60° F ASTM D-4052 0.8488 _ JH  06/28/2016
Density @ 60° F ASTM D-4052 0.8480 g/mi JH  06/28/2016

(B Sty

Quality Assurance:

Hydrocarbon Laboratory Manager

assurance, unless otherwise stated.

Page 3 of 5

The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
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ATTACHMENT F

BRE PROMAX FLASH, WORKING AND BREATHING RESULTS
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ATTACHMENT G

SUPPORTING DOCUMENTATION
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Printed from Electronic Record

Alr Pollution Control Ddvision

f Departmerd of Publio Health & Srovrornirnent

CONSTRUCTION PERMIT

Permit number: 1 6JA1 055 Issuance: 1

Date issued: August 28, 2017
Issued to: SandRidge Exploration and Production, LLC
Facility Name: Bighorn Pad
Plant AIRS ID: 057/0051
Physical Location: NWNW Section 17 T7N R80OW
County: Jackson County
General
Description: Well Production Facility

Equipment or activity subject to this permit:

E FL?ic‘:\?nt AIRS Equipment Description Emissions Control
q FD Point quip P Description
Crude Oil Fifteen (15) 1100 barrel fixed roof storage Enclosed Flare with
001 . Open Flare for
Tanks vessels used to store crude oil.
emergency backup
Flare-1 002 Flaring of produced gas from heater- Enclosed Flare
treaters.
. . Enclosed Flare with
PW Tanks 003 Six (6) 1100 barrel fixed roof storage vessels Open Flare for
used to store produced water.
emergency backup
Crude 004 Truck loadout of crude oil. No Control
Load-out

This permit is granted subject to all rules and regulations of the Colorado Air Quality Control Commission
and the Colorado Air Pollution Prevention and Control Act (C.R.S. 25-7-101 et seq}, to the specific general
terms and conditions included in this document and the following specific terms and conditions.

REQUIREMENTS TO SELF-CERTIFY FOR FINAL AUTHORIZATION

1. YOU MUST notify the Air Pollution Control Division (the Division) no later than fifteen days of the
latter of commencement of operation or issuance of this permit, by submitting a Notice of
Startup form to the Division for the equipment covered by this permit. The Notice of Startup
form may be downloaded online at www.colorado.gov/pacific/cdphe/other-air-permitting-
notices. Failure to notify the Division of startup of the permitted source is a violation of Air
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Quality Control Commission (AQCC) Regulation Number 3, Part B, Section lll.G.1. and can result
in the revocation of the permit.

2. Within one hundred and eighty days (180) of the latter of commencement of operation or issuance
of this permit, compliance with the conditions contained in this permit shall be demonstrated to
the Division. It is the owner or operator's responsibility to self-certify compliance with the
conditions. Failure to demonstrate compliance within 180 days may result in revocation of the
permit. A self certification form and guidance on how to self-certify compliance as required by
this permit may be obtained online at www.colorado.gov/pacific/cdphe/air-permit-self-
certification. (Regulation Number 3, Part B, Section I11.G.2.)

3. This permit shall expire if the owner or operator of the source for which this permit was issued:
(i) does not commence construction/modification or operation of this source within 18 months
after either, the date of issuance of this construction permit or the date on which such
construction or activity was scheduled to commence as set forth in the permit application
associated with this permit; (ii) discontinues construction for a period of eighteen months or
more; (iii) does not complete construction within a reasonable time of the estimated completion
date. The Division may grant extensions of the deadline. (Regulation Number 3, Part B, Section
iI.F.4.)

4. The operator shall complete all initial compliance testing and sampling as required in this permit
and submit the results to the Division as part of the self-certification process. (Regulation
Number 3, Part B, Section IlL.E.)

5. The operator shall retain the permit final authorization letter issued by the Division, after
completion of self-certification, with the most current construction permit. This construction
permit alone does not provide final authority for the operation of this source.

EMISSION LIMITATIONS AND RECORDS

6. Emissions of air pollutants shall not exceed the following limitations. (Regulation Number 3, Part
B, Section ll.A.4.)

Annual Limits:

Facility AIRS Tons per Year Emission
Equipment ID Point PM2.5 NO, voC co Type

Crude Oil 001 4.0 49.7 18.2 Point

Tanks

Flare-1 002 19.6 120.9 89.1 Point
PW Tanks 003 - - 2.0 - Point

Crude .
Load-out 004 38.6 Point

Note: See “Notes to Permit Holder” for information on emission factors and methods used to calculate
limits.

Facility-wide emissions of each individual hazardous air pollutant shall not exceed 8.0 tons per
year.

Facility-wide emissions of total hazardous air pollutants shall not exceed 20.0 tons per year.

The facility-wide emissions limitation for hazardous air pollutants shall apply to all permitted
emission units at this facility.

Compliance with the annual Umits, for both criteria and hazardous air pollutants, shall be
determined on a rolling twelve (12} month total. By the end of each month a new twelve month
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total is calculated based on the previous twelve months’ data. The permit holder shall calculate
actual emissions each month and keep a compliance record on site or at a local field office with
site responsibility for Division review.

7. The emission points in the table below shall be operated and maintained with the emissions
control equipment as listed in order to reduce emissions to less than or equal to the limits
established in this permit. (Regulation Number 3, Part B, Section lil.E.)

Facility AIRS Control Device Pollutants
Equipment ID | Point Controlled
Crude Oil Enclosed Flare (Zeeco EGF-7-40).
Tanks 001 Open Flare (Zeeco UF6-40) available for VOC and HAP
emergency/upset.
Flare-1 002 | Enclosed Flares (Two [2] TCl 4800 dual-stack). | VOC and HAP
Enclosed Flare (Zeeco EGF-7-40).
PW Tanks 003 Open Flare (Zeeco UF6-40) available for VOC and HAP
emergency/upset.

PROCESS LIMITATIONS AND RECORDS

8. This source shall be limited to the following maximum processing rates as listed below. Monthly
records of the actual processing rates shall be maintained by the owner or operator and made
available to the Division for inspection upon request. (Regulation Number 3, Part B, 1l.A.4.)

Process Limits

F_acility AII_RS Process Parameter Annual Limit
Equipment ID | Point

Crude 0il Condensate

Tanks 001 throughput 741,681 barrels

Flare-1 002 Natural Gas Venting 438 MMscf
PW Tanks 003 Produced water 740,104 barrels

throughput

Crude 004 | Crude Oil loaded 741,681 barrels

Load-out

The owner or operator shall monitor monthly process rates based on the calendar month.

Compliance with the annual throughput limits shall be determined on a rolling twelve (12) month
total. By the end of each month a new twelve-month total is calculated based on the previous
twelve months’ data. The permit holder shall calculate throughput each month and keep a
compliance record on site or at a local field office with site responsibility, for Division review.

9. Point 002: The owner or operator shall continuously monitor and record the volumetric flow
rate of natural gas vented from the separators using the flow meter. The owner or operator shall
use monthly throughput records to demonstrate compliance with the process limits contained in
this permit and to calculate emissions as described in this permit.

10. Point 004: Crude oil loading to tank trucks shall be conducted by submerged fill. (Reference:
Regulation 3, Part B, ll.E)

STATE AND FEDERAL REGULATORY REQUIREMENTS

11. Points 001, 002, 003: The permit number and ten digit AIRS ID number assigned by the Division
(e.g. 123/4567/001) shall be marked on the subject equipment for ease of identification.
(Regulation Number 3, Part B, Section IlI.E.) (State only enforceable)
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12. This source is subject to the odor requirements of Regulation Number 2. (State only enforceable)

13. Points 001, 002, 003: The combustion device covered by this permit is subject to Regulation
Number 7, Section XVII.B.2. General Provisions (State only enforceable). If a flare or other
combustion device is used to control emissions of volatile organic compounds to comply with
Section XVII, it shall be enclosed; have no visible emissions during normal operations, as defined
under Regulation Number 7, XVIl.A.16; and be designed so that an observer can, by means of
visual observation from the outside of the enclosed flare or combustion device, or by other
convenient means approved by the Division, determine whether it is operating properly. This
flare must be equipped with an operational auto-igniter according to the following schedule:

e All combustion devices installed on or after May 1, 2014, must be equipped with an
operational auto-igniter upon installation of the combustion device;

e All combustion devices installed before May 1, 2014, must be equipped with an
operational auto-igniter by or before May 1, 2016, or after the next combustion device
planned shutdown, whichever comes first.

14. Points 001 and 003: The storage tank covered by this permit is subject to the emission control
requirements in Regulation Number 7, Section XVII.C.1. The owner or operator shall install and
operate air pollution control equipment that achieves an average hydrocarbon control efficiency
of 95%. If a combustion device is used, it must have a design destruction efficiency of at least
98% for hydrocarbons except where the combustion device has been authorized by permit prior
to May 1, 2014. The source shall follow the inspection requirements of Regulation Number 7,
Section XVII.C.1.d. and maintain records of the inspections for a period of two years, made
available to the Division upon request. This control requirement must be met within 90 days of
the date that the storage tank commences operation.

15. Points 001 and 003: The storage tanks covered by this permit are subject to the venting and
Storage Tank Emission Management System (“STEM”) requirements of Regulation Number 7,
Section XVII.C.2.

16. Points 001 and 003: The open flare (for backup emergency use only) covered by this permit has
been approved as an alternative emissions control device under Regulation Number 7, Section
XVII.B.2.e. The open flare must have no visible emissions during normal operations, as defined
under Regulation Number 7, XVIl.A.16, and be designed so that an observer can, by means of
visual observation from the outside of the open flare, or by other convenient means approved by
the Division, determine whether it is operating properly. This open flare must be equipped with
an operational auto-igniter according to the following schedule:

e All combustion devices installed on or after May 1, 2014, must be equipped with an
operational auto-igniter upon installation of the combustion device;

e All combustion devices installed before May 1, 2014, must be equipped with an
operational auto-igniter by or before May 1, 2016, or after the next combustion device
planned shutdown, whichever comes first.

17. Point 002: The separator covered by this permit is subject to Regulation 7, Section XVII.G.
(State Only}. On or after August 1, 2014, gas coming off a separator, produced during normal
operation from any newly constructed, hydraulically fractured, or recompleted oil and gas well,
must either be routed to a gas gathering line or controlled from the date of first production by
air pollution control equipment that achieves an average hydrocarbon control efficiency of 95%.
If a combustion device is used, it must have a design destruction efficiency of at least 98% for
hydrocarbons.

18. Point 004: The owner or operator shall follow loading procedures that minimize the leakage of
YOCs to the atmosphere including, but not limited to (Reference: Regulation 3, Part B, 1il.D.2):

e Hoses, couplings, and valves shall be maintained to prevent dripping, leaking, or other
liquid or vapor loss during loading and unloading.
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e All compartment hatches at the facility (including thief hatches) shall be closed and
latched at all times when loading operations are not active, except for periods of
maintenance, gauging, or safety of personnel and equipment.

e The owner or operator shall inspect onsite loading equipment during loading operations
to monitor compliance with the above conditions. The inspections shall occur at least
monthly. Each inspection shall be documented in a log available to the Division upon
request.

19. Point 004: All hydrocarbon liquid loading operations, regardless of size, shall be designed,
operated and maintained so as to minimize leakage of volatile organic compounds to the
atmosphere to the maximum extent practicable.

OPERATING & MAINTENANCE REQUIREMENTS

20. Points 001, 002, 003: Upon startup of these points, the owner or operator shall follow the most
recent operating and maintenance (O&M) plan and record keeping format approved by the
Division, in order to demonstrate compliance on an ongoing basis with the requirements of this
permit. Revisions to the O&M plan are subject to Division approval prior to implementation.
(Regulation Number 3, Part B, Section Ill.G.7.)

COMPLIANCE TESTING AND SAMPLING

Initial Testing Requirements

21. Point 001: The owner or operator shall complete site specific sampling including a compositional
analysis of the pre-flash pressurized condensate routed to these storage tanks and, if necessary
for emission factor development, a sales oil analysis to determine RVP and APl gravity. Testing
shall be in accordance with the guidance contained in PS Memo 05-01. Results of testing shall be
used to determine site-specific emissions factors for VOC and Hazardous Air Pollutants (i.e.,
benzene, toluene, ethylbenzene, xylenes, n-hexane and 2,2,4-trimethylpentane) using Division
approved methods. Results of site-specific sampling and analysis shall be submitted to the
Division as part of the self-certification and used to demonstrate compliance with the emissions
factors chosen for this emissions point. If 2,2,4-trimethylpentane emissions exceed 250 lb/yr,
the owner or operator shall submit an APEN to report those emissions.

22. Points 001, 002, 003: The owner or operator shall demonstrate compliance with opacity
standards, using EPA Reference Method 22, 40 C.F.R. Part 60, Appendix A, to determine the
presence or absence of visible emissions. “Visible Emissions” means observations of smoke for
any period or periods of duration greater than or equal to one minute in any fifteen-minute
period during normal operation. (Regulation Number 7, Sections XVIl.B.2. and XVII.A.16)

23. Points 001 and 003 (Zeeco EGF-7-40 enclosed flare only): A source initial compliance test shall
be conducted to measure the emission rate for volatile organic compounds (VOC) in order to
demonstrate compliance with a minimum destruction efficiency of 98% for VOC and HAPs from
the Zeeco EGF-7-40 enclosed flare. The test shall determine the mass emission rates of volatile
organic compounds at the inlet and outlet of the control device, which shall be used to determine
the destruction efficiency during the test.

The test protocol must be in accordance with the requirements of the Air Pollution Control
Division Compliance Test Manual and shall be submitted to the Division for review and approval
at least thirty (30) days prior to testing. No compliance test shall be conducted without prior
approval from the Division. (Regulation Number 3, Part B., Section 111.G.3)

24. Points 001 and 003 (emergency/backup open flare only): No initial testing requirements for
the Zeeco UF6-40 open flare.

25. Point 002: A source initial compliance test shall be conducted to measure the emission rate for
volatile organic compounds (VOC) in order to demonstrate compliance with a minimum
destruction efficiency of 98% for VOC and HAPs. The test shall determine the mass emission
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rates of volatile organic compounds at the inlet and outlet of the control device, which shall be
used to determine the destruction efficiency during the test.

The test protocol must be in accordance with the requirements of the Air Pollution Control
Division Compliance Test Manual and shall be submitted to the Division for review and approval
at least thirty (30) days prior to testing. No compliance test shall be conducted without prior
approval from the Division. {(Regulation Number 3, Part B., Section 11.G.3)

26. Point 002: The owner/operator shall complete an initial site specific extended gas analysis
("Analysis”) within one hundred and eighty days (180) after commencement of operation or
issuance of this permit, whichever comes later, of the natural gas vented from this emissions
unit in order to verify the VOC, benzene, toluene, ethylbenzene, xylenes, n-hexane, and 2,2,4-
trimethylpentane content (weight fraction) of this emission stream. Results of the Analysis shall
be used to calculate site-specific emission factors for the pollutants referenced in this permit (in
units of lb/MMSCF gas vented) using Division approved methods. Results of the Analysis shall be
submitted to the Division as part of the self-certification and must demonstrate the emissions
factors established through the Analysis are less than or equal to, the emissions factors submitted
with the permit application and established herein in the “Notes to Permit Holder” for this
emissions point. If any site specific emissions factor developed through this Analysis is greater
than the emissions factors submitted with the permit application and established in the “Notes
to Permit Holder” the operator shall submit to the Division within 60 days, or in a timeframe as
agreed to by the Division, a request for permit modification to address this/these inaccuracy(ies).

Periodic Testing Requirements

27. Point 002: On an annual basis, the owner/operator shall complete a site specific extended gas
analysis ("Analysis”) of the natural gas vented from this emissions unit in order to verify the VOC
content (weight fraction) of this emission stream. Results of the Analysis shall be used to
calculate site-specific emission factors for the pollutants referenced in this permit (in units of
Ib/MMSCF gas vented) using Division approved methods. Results of the Analysis shall be
submitted to the Division as part of the self-certification and must demonstrate the emissions
factors established through the Analysis are less than or equal to, the emissions factors submitted
with the permit application and established herein in the “Notes to Permit Holder” for this
emissions point. If any site specific emissions factor developed through this Analysis is greater
than the emissions factors submitted with the permit application and established in the “Notes
to Permit Holder” the operator shall submit to the Division within 60 days, or in a timeframe as
agreed to by the Division, a request for permit modification to address this/these inaccuracy(ies).

ADDITIONAL REQUIREMENTS
28. A revised Air Pollutant Emission Notice (APEN) shall be filed: (Regulation Number 3, Part A, 11.C.)

e Annually by April 30" whenever a significant increase in emissions occurs as follows:

For any criteria pollutant:

For sources emitting less than 100 tons per year, a change in actual emissions of five
(5) tons per year or more, above the level reported on the last APEN; or

For volatile organic compounds (VOC) and nitrogen oxides sources (NO,) in ozone
nonattainment areas emitting less than 100 tons of VOC or NO, per year, a change in
annual actual emissions of one (1) ton per year or more or five percent, whichever is
greater, above the level reported on the last APEN; or

For sources emitting 100 tons per year or more, a change in actual emissions of five
percent or 50 tons per year or more, whichever is less, above the level reported on the
last APEN submitted; or
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For any non-criteria reportable pollutant:

If the emissions increase by 50% or five (5) tons per year, whichever is less, above the
level reported on the last APEN submitted to the Division.

e Whenever there is a change in the owner or operator of any facility, process, or activity;
or

e Whenever new control equipment is installed, or whenever a different type of control
equipment replaces an existing type of control equipment; or

e Whenever a permit limitation must be modified; or
e No later than 30 days before the existing APEN expires.

29. The exhaust stacks for the following emission points shall match the stack height and stack
diameter parameters specified in the table below:

Minimum stack | Stack dlameter
height above ()
Control Equipment AIRS Point ground level (ft)

Storage Tanks Flares
[Zeeco EGF-7-40 and Zeeco UF6-40] 001 and 003 40 6.62
Produced Gas Flare [TCI 4800 dual-stack] 002 27.8 8.29
Produced Gas Flare [TCI 4800 dual-stack] 002 27.8 8.29
30. This source is subject to the provisions of Regulation Number 3, Part C, Operating Permits (Title

V of the 1990 Federal Clean Air Act Amendments). The application for the Operating Permit is
due within one year of the earliest commencement of operation of any piece of equipment
covered by this permit.

31. The requirements of Colorado Regulation No. 3, Part D shall apply at such time that any
stationary source or modification becomes a major stationary source or major modification solely
by virtue of a relaxation in any enforceable limitation that was established after August 7, 1980,
on the capacity of the source or modification to otherwise emit a pollutant such as a restriction
on hours of operation or limits on production or material throughputs (Reference: Regulation
Number 3, Part D, VI.B.4).

GENERAL TERMS AND CONDITIONS

32. This permit and any attachments must be retained and made available for inspection upon
request. The permit may be reissued to a new owner by the APCD as provided in AQCC Regulation
Number 3, Part B, Section II.B. upon a request for transfer of ownership and the submittal of a
revised APEN and the required fee.

33. If this permit specifically states that final authorization has been granted, then the remainder
of this condition is not applicable. Otherwise, the issuance of this construction permit does not
provide “final” authority for this activity or operation of this source. Final authorization of the
permit must be secured from the APCD in writing in accordance with the provisions of 25-7-
114.5(12)(a) C.R.S. and AQCC Regulation Number 3, Part B, Section lll.G. Final authorization
cannot be granted until the operation or activity commences and has been verified by the APCD
as conforming in all respects with the conditions of the permit. Once self-certification of all
points has been reviewed and approved by the Division, it will provide written documentation of
such final authorization. Details for obtaining final authorization to operate are located in the
Reguirements to Self-Certify for Final Authorization section of this permit.

34. This permit is issued in reliance upon the accuracy and completeness of information supplied by
the owner or operator and is conditioned upon conduct of the activity, or construction,
installation and operation of the source, in accordance with this information and with
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representations made by the owner or operator or owner or operator's agents. It is valid only for
the equipment and operations or activity specifically identified on the permit.

35. Unless specifically stated otherwise, the general and specific conditions contained in this permit
have been determined by the APCD to be necessary to assure compliance with the provisions of
Section 25-7-114.5(7)(a), C.R.S.

36. Each and every condition of this permit is a material part hereof and is not severable. Any
challenge to or appeal of a condition hereof shall constitute a rejection of the entire permit and
upon such occurrence, this permit shall be deemed denied ab initio. This permit may be revoked
at any time prior to self-certification and final authorization by the Air Pollution Control Division
(APCD) on grounds set forth in the Colorado Air Quality Control Act and regulations of the Air
Quality Control Commission (AQCC), including failure to meet any express term or condition of
the permit. If the Division denies a permit, conditions imposed upon a permit are contested by
the owner or operator, or the Division revokes a permit, the owner or operator of a source may
request a hearing before the AQCC for review of the Division’s action.

37. Section 25-7-114.7(2)(a), C.R.S. requires that all sources required to file an Air Pollution Emission
Notice (APEN) must pay an annual fee to cover the costs of inspections and administration. If a
source or activity is to be discontinued, the owner must notify the Division in writing requesting
a cancellation of the permit. Upon notification, annual fee billing will terminate.

38. Violation of the terms of a permit or of the provisions of the Colorado Air Pollution Prevention
and Control Act or the regulations of the AQCC may result in administrative, civil or criminal
enforcement actions under Sections 25-7-115 (enforcement), -121 (injunctions), -122 (civil
penalties), -122.1 (criminal penalties}, C.R.S.

ey
Andy Gruel, P.E.
Permit Engineer

By:

Permit History
Issuance Date Description

Issuance 1 This Issuance Issued to SandRidge Exploration and Production,
LLC.
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Notes to Permit Holder at the time of this permit issuance:

1) The permit holder is required to pay fees for the processing time for this permit. An invoice for these
fees will be issued after the permit is issued. The permit holder shall pay the invoice within 30 days
of receipt of the invoice. Failure to pay the invoice will result in revocation of this permit.
(Regulation Number 3, Part A, Section VI.B.)

2) The production or raw material processing limits and emission limits contained in this permit are
based on the consumption rates requested in the permit application. These limits may be revised
upon request of the owner or operator providing there is no exceedance of any specific emission
control regulation or any ambient air quality standard. A revised air pollution emission notice (APEN)
and complete application form must be submitted with a request for a permit revision.

3) This source is subject to the Common Provisions Regulation Part 1l, Subpart E, Affirmative Defense
Provision for Excess Emissions During Malfunctions. The owner or operator shall notify the Division of
any malfunction condition which causes a violation of any emission limit or limits stated in this permit
as soon as possible, but no later than noon of the next working day, followed by written notice to
the Division addressing all of the criteria set forth in Part 1I.LE.1 of the Common Provisions Regulation.
See: https://www.colorado.gov/pacific/cdphe/aqcc-regs

4) The following emissions of non-criteria reportable air pollutants are estimated based upon the process
limits as indicated in this permit. This information is listed to inform the operator of the Division’s
analysis of the specific compounds emitted if the source(s) operate at the permitted limitations.

AIRS Uncontrolled Controlled
Point Pollutant CAS # Emissions Emissions
{Ib/yr) (Ib/yr)
Benzene 71432 5681 114
Toluene 108883 4739 95
Ethylbenzene 100414 918 19
001 Xylenes 1330207 1800 36
n-Hexane 110543 54185 1084
2,2,4- Not Measured - Initial Testing
. 540841 . . .
Trimethylpentane Requirements require sampling
Benzene 71432 16228 325
Toluene 108883 20205 404
Ethylbenzene 100414 6128 123
002 Xylenes 1330207 12251 245
n-Hexane 110543 205891 4118
2,2,4- Not Measured - Initial Testing
. 540841 . . .
Trimethylpentane Requirements require sampling
Benzene 71432 5181 104
003
n-Hexane 110543 16283 326
004 Benzene 71432 135 N/A - not controlled
n-Hexane 110543 1187 N/A - not controlled

Note: All non-criteria reportable pollutants in the table above with uncontrolled emission rates above 250 pounds
per year (lb/yr) are reportable and may result in annual emission fees based on the most recent Air Pollution
Emission Notice.
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5) The emission levels contained in this permit are based on the following emission factors:

Point 001:
Uncontrolled Controlled
CAS # Pollutant Emission Factors Emission Factors Source
lb/bbl Ib/bbl
NOx 0.0108 0.0108 AP-42 Ch 13.5
Co 0.0491 0.0491 AP-42 Ch 13.5
voC 6.690 0.13381
71432 Benzene 0.008 0.00015 ProMax model
108883 Toluene 0.006 0.00013 based on site-
100414 Ethylbenzene 0.0012 0.00002 spect d“i y
1330207 Xylene 0.002 0.00005 P sis
110543 n-Hexane 0.073 0.00146 y
540841 2,2,4-Trimethylpentane | Not Measured - Initial Testing Requirements require sampling

Note: The controlled emissions factors for this point are based on the flare control efficiency of 98%. NOx

and CO emissions are based on a waste gas heat content of 2127 Btu/scf, and a waste gas volume
of 74.418 scf/bbl based on a ProMax model.

Point 002:
Uncontrolled Controlled
CAS # Pollutant Emission Factors | Emission Factors Source
{Ib/MMscf) (Ib/MMscf)
NOx 89.22 89.22 AP-42 Ch. 13.5
Cco 406.72 406.72 AP-42 Ch. 13.5
vOC 27587.00 551.74 .

71432 Benzene 37.05 0.74 Displacement
108883 Toluene 46.13 0.92 g Juation/ A;‘f;ie
100414 Ethylbenzene 13.99 0.28 specific gas sample
1330207 Xylene 27.97 0.56 collected 6/15/2016
110543 n-Hexane 470.07 9.40
540841 2,2,4-Trimethylpentane | Not Measured - Initial Testing Requirements require sampling

Note: The controlled emissions factors for this point are based on the flare control efficiency of 98%. NOx
and CO emissions are based on a waste gas heat content of 1312 Btu/scf.

Point 003:
Uncontrolled Controlled
CAS # Pollutant Emission Factors Emission Factors Source
Ib/bbl Ib/bbl
vOC 0.262 0.0052 CDPHE State
71432 Benzene 0.007 0.0001 Default Emission
110543 n-Hexane 0.022 0.0004 Factors
Note: The controlled emissions factors for this point are based on the flare control efficiency of 98%.
Point 004:
Uncontrolled Controlled
CAS # Pollutant Emission Factors Emission Factors Source
Ib/bbl Ib/bbl
VOC 0.104 State default
71432 Benzene 0.000181 N/A - not emission factors
110543 n-Hexane 0.00160 controlled for crude oil
loadout
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6) In accordance with C.R.S. 25-7-114.1, each Air Pollutant Emission Notice (APEN) associated with
this permit is valid for a term of five years from the date it was received by the Division. A revised
APEN shall be submitted no later than 30 days before the five-year term expires. Please refer to
the most recent annual fee invoice to determine the APEN expiration date for each emissions point
associated with this permit. For any questions regarding a specific expiration date call the Division

at (303)-692-315

0.

7) This permit fulfills the requirement to hold a valid permit reflecting the storage tank and associated
control device per the Colorado Oil and Gas Conservation Commission rule 805b(2)(A) when

applicable.

8) This facility is classified as follows:

Applicable
Regquirement

Status

Operating
Permit

Major Source of: VOC, CO

Synthetic Minor Source of: HAPs (total, and benzene, toluene and n-hexane)

PSD

Synthetic Minor Source of: VOC

MACT HH

Area Source Requirements: Not Applicable

9) Full text of the Title 40, Protection of Environment Electronic Code of Federal Regulations can be
found at the website listed below:

http://ecfr.gpo

access.gov/

Part 60: Standards of Performance for New Stationary Sources

NSPS 60.1-End Subpart A - Subpart KKKK

NSPS Part 60, Appendixes Appendix A - Appendix |

Part 63: National Emission Standards for Hazardous Air Pollutants for Source Categories

MACT 63.1-63.599 Subpart A - Subpart Z

MACT 63.600-63.1199 Subpart AA - Subpart DDD

MACT 63.1200-63.1439 Subpart EEE - Subpart PPP

MACT 63.1440-63.6175 Subpart QQQ - Subpart YYYY
MACT 63.6580-63.8830 Subpart ZZZZ - Subpart MMMMM
MACT 63.8980-End Subpart NNNNN - Subpart XXXXXX
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